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Her Pilocarpine 
‘ Generic or Brand Name? . 





pa 


şhe needs: An effective. dependable pilocarpine preparation 
`“to control her pressure, and it must be available wherever and whenever 
her prescription needs refilling. 


£ 


She wants: Reasonable cost; her fixed income buys 


n less and less these days, and chances are she’ll be using 
pilocarpine for years. She may even have asked you to 
prescribe her pilocarpine generically. 


The myth: “Prescribing pilocarpine generically 
results in lower patient costs? While it’s true that some generic ? 
drugs, such as oral antibiotics, 
are occasionally less expensive 

4 when written generically, this 

| does not hold true for pilocarpine. 





=~ The facts: Her needs 

i and her wants are best served 

_ when you prescribe Isopto® Carpine. Study after study shows that 

_ prescribing pilocarpine generically does not save patients money.! One 
recent independent survey? documented that Isopto Carpine and generic 
pilocarpine were virtually identical in patient cost. No better way exists 
to provide the efficacy she needs, (and which you demand), together wit 
the economy she must look for, than a prescription for Isopto Carpine. 
The finest pilocarpine preparation available at the most reasonable cost 
Isopto Carpine; still the standard by which all other pilocarpines 
are judged. 


Isopto Carpine (Pilocarpine Hydrochloride) 
Alcon Laboratories Inc., P.O. Box 1959, Fort Worth, Texas 76101 


Description: A sterile ophthalmic solution. Each mi contains: Active: Pilocarpine Hydrochloride 0.25%, 0.5%, 1%, 1.5%, ' 
: 2%, 3%, 4%, 5%, 6%, 8%, OF 10%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methylcellulose 
0.5%. Inactive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%, Sodium Citrate (to adjust pH in 1%, 1.5%, 2%, and 
6%), Citric Acid in 0.25% and 0.5% (to adjust pH), Purified Water. Contraindications: When constriction is undesirable 
such as in acute iritis. Warning: Systemic reactions are rare. Precaution: Avoid overdosage. Adverse Reactions: Slight 
cRiary spasm with temporary reduction in visual acuity. Contact allergy may occur with prolonged use. Sensitivity is 
infrequently observed. Dosage: 2 drops in the eye(s) 3 to 4 times daily. How Supplied: 15 mi and 30 mi Drop-Tainer ® 
dispensers. A 9/74 


«Lasagna, L., Ann. of Int. Med., 81:261-262, Aug. 1974. 
2Nat’l Presc. Audit of IMS America, Ltd., 1974. 
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ORIGINAL ARTICLES, AND NOTES, CASES, INSTRUMENTS Ak 
Note: Abstract Index follows Author Index 
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A 


Abscess, iris, late, cataract extraction, 120 

Acetazolamide, acetohexamide substitution, 580 

Acetohexamide, acetazolamide, inadvertent substitution, 
580 


Actinomyces, presumed, Fusobacterium, canaliculitis, 371 
Acute posterior multifocal ee pigment epithelialop- 
,4 


hy, cerebrospinal flui 
€ s syndrome, corneal sensation, 496 


© Albinism, oculocutaneous, Apert’s syndrome, 830 


Alport’s disease, macular lesions, 532 

yloidosis, localized, orbit, upper respiratory tract, 721 
nesthesia, general, eye position, strabismus, 574 

Aneurysm, intracranial, optic cupping, 98 

Ankyloblepharon filiforme adnatum, hydrocephalus, me- 
ningomyelocele, imperforate anus, 355 

Anterior chamber angle, hemorrhage, bimanual bipolar 
diathermy therapy, 873 

Anterior tarsectomy, reoperation, upper eyelid blepharopto- 
sis, contour abnormalities, 67 

Apert’s syndrome, oculocutaneous albinism, 830 

Aphakia, monocular, binocular fusion, spectacles, 700 

Aqueous humor, cytology, enzymes, endophthalmitis, 319 

Aqueous humor, immune complexes, serum, 24 

Argon tise photocoagulation, Histoplasma maculopathy, 


inner wound vascularization, cataract extraction, 59 
occluded filtering bleb, reopening, 413 
Artery, cilioretinal occlusion, oral contraceptives, 56 
Atrophy, progressive hemifacial, coloboma, 85 


B 


B-sector scan, ultrasound, benign choroidal folds, 375 
Bacteria, contamination, donor eyes, 617 
Bell’s phenomenon, transocular transcutaneous transillu- 
mination, 735 
Benzalkonium chloride, toxicity, cornea, 169 
Binocular fusion, spectacles, monocular aphakia, 700 
Bleb, filtering, occluded, reopening, argon laser photocoag- 
ation, 413 
Blepharoptosis, upper eyelid, anterior tarsectomy reopera- 
tion, contour abnormalities, 67 
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WARWICK, R. (ed.): Eugene Wolff’s Anatomy of the Eye" 
and Orbit, 7th ed. (Tripathi, R.), 597 ro 
WATSON, P. G., and HAZLEMAN, B. L.: Major Prah 
lems in Ophthalmology, vol. 2. The Sclera and Sys- 
temic Disorders (Fraunfelder, F. T.), 131 ve 
YAMADA, E., and MISHIMA, S. (eds.): The Structure of 
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coagulation (Carr, R. E.), 754 


Buckle height, explant, segmental sponge, ultrasonography, 
508 


C 
Canaliculitis, presumed pene Fusobacterium, 371 
Cat-eye syndrome, 477 | 
Cataract, extraction, inner wound vascularization, argon 


laser photocoagulation, 59 


late iris abscess, 120 p 
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myotonia dystrophica, 666 
surgery, cornea, endothelium, intraocular lens implanta- 
is tio 
Cellula 
am T5 
Central areolar choroid dystrophy, 310 
Chiasm, optic nerve, histology, histochemistry, 681 
Children, corticosteroid-associated cataracts, reversibility, 
e nephrotic syndrome, 75 
@horiocapillaris, fluorescein pattern, 197 
ssaPnperfusion, acute multifocal placoid pigment epitheli- 
opathy, 652 
_~CHOROID, benign folds, B-sector scan ultrasound, 375 
=- central areolar, dystrophy, 310 
y melanoma, cobalt plaque therapy, 536 
‘malignant, spontaneous expulsive choroidal hemor- 
rhage, 205 
__ vasculature, photocoagulation, retinal oxygen tension, 62 
iliagy process, fluorescein cycloscopy, 487 
_Ciliqgetinal artery, occlusion, oral contraceptives, 56 
“Clinical trials, equator-plus camera, 840 
Cobalt plaque therapy, choroidal melanoma, 536 
Coloboma, progressive hemifacial atrophy, 85 
Color vision, test, illumination, 429 
Computed tomography, retinoblastoma, 380 
Condensing lens, indirect ophthalmoscope, modification, 
` 
Cone, rod, function, vitamin A deficiency, chronic alcohol- 
ism, retinitis pigmentosa, 658 
Congenital pit, optic disk, macular detachment, photocoag- 
- ulated, nonp U y pba eyes, 620 
Congenital retinal arterial loops, vitreous hemorrhage, 220 
~Conjunctiva, simple biopsy, 798 
Conjunctivitis, keratoconjunctivitis, primary immunodefi- 
____ ciency diseases, 563 
CORNEA, Adie’s syndrome, 496 
_ benzalkonium chloride toxicity, 169 
e l osiota lipid infiltrate, 781 


= central endothelial cell, peripheral areas, 473 


eaction, experimental herpetic disciform keratitis, 


~ epithelium, superficial, in vivo, replica technique, 104 
_ macular dystrophy, lamellar keratoplasty, 457 


endothelium, intraocular lens, implantation, cataract sur- 
E gery, 775 


~ Pseudomonas, ulcers, 462 

_ sclera, ocular muscle, comparative tissue response, suture 
ae material, 224 

z ulcers, Pseudomonas-induced, contaminated eye mas- 


s- caras, 112 
=- vascularization, inhibition, 305 
‘CORRESPONDENCE 
__ Acute unilateral central corneal edema, by Doughman, D. 
_* J. Reply by Runyan, T. E., 596 
Biting insect summary, by Smith. R. S., 272 

_Cystoid macular dystrophy, by Jamison, R. R., 749 
_ Four projection perimeters, by Dannheim, D., 130 
_ Iridoeyclisis associated with juvenile rheumatoid 
arthritis, by Calabro, J. J., and Chylack, L. T., Jr., 
pet 274 
-Lacrimal cannula for retrobulbar injection, by Blogg, R., 
E EARLS FOO 
FLEP dthalmolo y in Botswana, by Winter, F. C., 748 
Storage Bohditions of corneal endothelium, by Lind- 
strom, R. L., and Doughman, D. J., 274 
~ Unusual epithelial downgrowth complicating retinal sur- 
i < gery, by Wolter, J. R., 750 
Corticosteroid, associated cataract, reversibility, children, 
- _ nephrotic syndrome, 75 
- fluorinated, toxicity, infants, 247 
sensitivity, glaucoma, primary open-angle, 715 
Cryotherapy, lattice degeneration, 514 
Cycloeryotheraphy, ischemia, anterior segment, 426 
Cycloscopy, fluorescien, ciliary process, 487 
Cytomegalovirus retinitis, chronic viremia, phagocytic leu- 
kocytes, 567 
e 


Dd’ 
Dacarbazine, experimental intrafcular penetration, 299 
Dacryocystitis, obstructive, dagyolith, Pityrosporum spe- 
cies, 806 
Dacryolith, Pityrosporum s 
tis, 


cies, obstructive dacryocysti- 


: nae -== 
p” . 





PT Sa eS A 
A = MEP mL 
Ss 


ALMOLOGY  DECEMBEÑ, 1977 


Degeneration, tapetoretinal, reeessively inherited medu- 
lary cystic disease, 645 5 
vitelliform, macula, 532 
Detachment, macula, hemorrhagic, Vogt-Koyanagi-Harada 
syndrome, 632 
optic disk, congenital pit, photocoagulated, nonphoto- 
coagulated eyes, 620 
retina, demarcation lines, 641 
Diabetic retinopathy, involutional, 851 
Diathermy, bimanual bipolar, hemorrhage, anterior cham- 
ber angle, 873 | 
Disk, edema, migraine, bilateral retinal hemorrhage, 548 
Donor endothelium, migration, keratoplasty, 711 
Donor eyes, bacterial contamination, 617 
Duane’s retraction syndrome, 419 
Dystrophy, central areolar choroid, 310 
macular corneal, lamellar keratoplasty, 457 
pattern, pigment epithelium, 32 


E 


Edema, chronic cystoid macular, indomethacin, 517 
disk, migraine, bilateral retinal hemorrhage, 548 
EDITORIALS 
American Academy of Ophthalmology and Otolaryngolo- 
gy 1977 Meeting (Newell, F. W.), 877 
American Ophthalmological Society Meeting 19770 
(Shoch, D.), 270 
Contamination of donor eyes (Kaufman, H. E.), 746 
The Copyright Law Revision of 1976 and THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY (Borysewicz, M. L.), 
879 
Is there a “fetal hydantoin syndrome”? (Apt, L., and 
Gaffney, W. L.), 439 
A new Academy—new responsibilities (Reinecke, R. D.), 


ae 


7 
The Section of Ophthalmology of the American Medical 
Association (Newell, F. W.Y. 593 
Spectacle dermatitis (Keeney, A. H.), 127 
tr ga ag, Herpesvirus simiae, ocular findings, 


Endocrine ocular disease, saccadic velocity, 695 
Endophthalmitis, aqueous cytology, enzymes, 319 
Listeria monocytogenes, 337 
pars plana vitrectomy, 815 
Endothelium, central corneal cell, peripheral areas, 473 
donor, migration, heratoplasty, 711 
vacuoles, Schlemm’s canal, light microscopic quantita- 
tion, 234 
Engelmann’s disease, 520 
Enothelium, cornea, intraocular lens, implantation, cataract 
surgery, 775 
Epithelialopathy, acute posterior multifocal placoid pig- 
ment, cerebrospinal fluid, 45 
Epithelium, cereal superficial, in vivo, replica technique, 


pigment, pattern dystrophy, 32 

Equator-plus camera, clinical trials, 840 

Estrus ovis, external ophthalmomyiasis, 802 

Exotropia, intermittent, early surgery, 689 

Explant, segmental sponge, buckle height, ultrasonogra- 
phy, 508 

Eve position, strabismus, general anesthesia, 574 

Evelid, semicircular skin flap, reconstruction, nonmarginal 
skin defects, 708 


F 
Fibrinolytic inhibition, experimental vitreous hemorrhage, 
10 
Fluorescein, conferences, projection technique, 734 
cycloscopy, ciliary process, 487 
Fluorescein, pattern, choriocapillaris, 197 
Fluorescein, sodium, teratogenicity, 847 
Fluorinated corticosteroid, toxicity, infants, 247 
Forceps, Bishop Harmon, tying platform, 266 . 
Foreign body forceps, vitreous, 430 
Fusion, binocular, monocular aphakia, spectacles, 700 
Fusobacterium, presumed Actinomyces, canaliculitis, 371 


G 


GLAUCOMA, congenital, reversible cupping, 358 


open-angle, secondary, histiocytosis X, 332 
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primary open-angle, corticosteroid sensitivity, 715 
secondary, necrotic melanocytoma, iris, 826 
secondary, angle-closure, postoperative ocular hyperten- 
sion, trabeculectomy, 145 
Glial cell, proliferation, retinal detachment, massive peri- 
retinal proliferation, 383 
Goldmann tonometer, 430 
Graft, skin, simple pressure bandage technique, 121 


H 


Hemorrhage, bilateral retinal, disk edema, migraine, 548 
bimanual bipolar diathermy, anterior chamber angle, 873 
isolated retinal, oral contraceptives, 50 
dij abo expulsive, choroid, malignant melanoma, 


Herpes zoster ophthalmicus, delayed retinal thrombophle- 
bitis, 329 
Baraa simiae, encephalomyelitis, ocular findings, 


Herpetic disciform keratitis, experimental, cellular reac- 


er ion. 675 
istiocytoma, fibrous, tarsus, 794 


Histocytosis X, open-angle, glaucoma, secondary, 332 
Histopathology, preretinal membrane, 1 


gØ" istoplasma capsulatum, presumed ocular histoplasmosis 


syndrome, 293 
Epa maculopathy, 
Histoplasmosis, presumed ocular, hemorrhagic peripapil- 
-lary lesion, 160 
Hydrocephalus, meningomyelocele, imperforate anus, 

ankyloblepharon filiforme adnatum, 355 
Hypertension, postoperative ocular, trabeculectomy, secon- 

dary angle-closure glaucoma, 145 

systolic, ocular sympathectomy, 341 
Hyphema, total, urokinase, 79 
Hypoparathyroidism, keratitis, 467 


I 


Idoxuridine, trifluorothymidine, ocular herpes, 818 
Illumination, color vision tests, 429 
Immune complex, aqueous humor, serum, 24 
Imperforate anus, meningomyelocele, hydrocephalus, an- 
kyloblepharon filiforme adnatum, 355 
Indomethacin, chronic cystoid macular edema, 517 
Infant, fluorinated corticosteroid toxicity, 247 
premature, retina, vascular development, 636 
Intermittent exotropia, early surgery, 689 
Intraocular lens, implant, subconjunctival dislocation, 265 
implantation, cornea, endothelium, cataract surgery, 775 
two-year trial, 769 
unpolymerized methylmethacrylate, detection, removal, 
effect, 153 
Iris, abscess, late, cataract extraction, 120 
necrotic melanocytoma, secondary glaucoma, 826 
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` Rotate, heat, stress, lift, cool, tilt, analyze, change: 3 SA. f 


SEA High- ae TEM: 


lija n itin less than a minute. 


In less than a minute you can interchange any 
specimen cartridge of the Zeiss EM-10 for any other. 














Switch to no-tilt X-Ray Analysis. ~~. 
In less than a minute. 


The EDX cartridge goes straight in, without tilting tthe, 
men. You never lose sight of it. That’ s because any analyz 
of your choice can be mounted at a 45° À 
And, like the Goniometer, it can ¿be edde 

without exchanging specimen stages or lens 
Without re-alignment. | Without turning you 


EM-10 into an exclusively ecial -purpose $ 
instrument. Ra Ae 
Our 40-page brochure gives all thà detai 









Shown below are 8 of those cartridges. Nothing 

better illustrates the enormous versatility, capability, 
and ease-of-operation of this high-perform- 
ance (1.23 A lattice; 500,000X) instrument. 


Even the Goniometer can be inserted in less 
than a minute. Without affecting the focal But a demonstration is even bet 
length, magnification, or resolution. 


Ask for one. 
Without restricting the microscope in any 
way for any other use. a s TD Nationwide service. 





Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730 4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 


Cartridges: 1. rotation, 2. heating, 3. tensile, 4. high-contrast, í 


5. cooling, 6. goniometer, 7. EDX, 8. multiple. - cr 
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sulfonamide antibacterial 
for ocular infections* 





brand of sodium sulfacetamide, U.S.P. 
OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


anti-inflammatoryt/antibacterial 
in external eye infections*t 


METIMYD 


brand ofeprednisolone acetate, U.S.P. 
and sodium sulfacetamide, U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SUSPENSION-STERILE 





*due to susceptible pathogens 
tThis drug has been evaluated as possibly effective for 
thjs indication. 


#opyright © 1976, Schering Corporation. All rights reserved 


Before prescribing any product on this page, please see full product 
information, brief summaries of which appear on following page. 


Sodium SULAMYD 





anti-inflammatory/ 
antibacterial alternate 
in external 

eye infections” 


OPTIMYD" 


brand of 

prednisolone sodium 
phosphate, U.S.P. and 
sodium sulfacetamide, 
U.S.P. (0.5% prednisolone 
phosphate equivalent 
and 10% sodium 
sulfacetamide) 
OPHTHALMIC 
SOLUTION- 

STERILE 





anti-inflammatory/ . 
anti-allergic agent ~ 
in external SSN | 


eye ETRETON 
brand of 

prednisolone sodium 
phosphate, U: 

(0.5% prednisolon 
phosphate equivalent) ° 
OPHTHALMIC 


SOLUTION- 
STERILE 
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The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs : 
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litm SULAMYD” 


1 of sulfagetamide sodium, U.S.P. 
Halmic Solutionss@%, Solution 10%, Ointment 10%—Sterile 


CATIONS Sodium SULAMYD is indicated for the treatment of conjunc- 
eforne Icer, and other superficial ocular infections due to susceptible 
sms, and as adjunctive treatment in systemic sulfonamide therapy 






IDICATIONS Hypersensitivity to sulfonamide preparations con- 
atee*the @se of Sodium SULAMYD. 


SAUTIONS The solutions are incompatible with silver preparations. 
ralmic ointments may retafd corneal healing. Non-susceptible organisms. 


jing fungi, liferate with the use of these preparations. Sulfon- 
ès are inagffivated by the para-aminobenzoic acid present in purulent 
es. Su namide sensitivity reactions may occur. June 1972 









OT Dee 
alr mi b uspension and Ointment—Sterile. Each mi. or Gm. contains 5 mg 













L 

a 
be 
7 


7 


MICATIONS—Suspension Based on a review of this drug by the 
ional Academy of Sciences—National Researeh Council and ‘or other 
ormation, FDA has classified the indications ag follows: 
ossibly”’ effective: for the treatment of the following inflammatory and 
#rgic Conditions affecting the eyelids and antesior segment of the eye. 
'ELIDS: allergic blepharitis, blepharitis associated with seborrheic 
rmatitis and other nonpurulent forms of conjunctivitis including those 
sociated with hay fever, and conjunctivitis due to physical agents such 
reer bodies, chemicals (acids, alkalies) and other irritants. COR- 
‘A, SCLERA. IRIS. AND UVEA: interstitial, postoperative, and scleros- 
keratitis; chemical and thermal burns of the cornea: corneal ulcer; 
Ea vestor ophthalmicus; phlyctenular keratoconjunctivitis:; corneal 
J) ularization: scleritis; episcleritis; acute, chronic, and traumatic 






chtis. 
preiication of the less-than-effective indications requires further 
gation. 


ig 


Yea 
tent METIMYD is indicated in the following inflammatory and allergic 
E erecting the eyelids and anterior segment of the eye: 
S: allergic blepharitis: blepharitis associated with seborrheic dermatitis: 
nonpurulent types of blepharitis. 
inctiva: allergic conjunctivitis, ie, vernal, phylctenular, and other non- 
ènt forms of conjunctivitis including those associated with hay fever: 
nctivitis due to physical agents such as foreign bodies, chemicals (acids, 
ès) and other irritants. 
fa. Sclera., Iris, Uvea: interstitial, postoperative. and sclerosing keratitis; 
cal and thermal burns of the cornea: corneal ulcer: herpes zoster 
micus; phlyctenular keratoconjunctivitis; corneal neovascularization: 
tis; episcleritis; acute, chronic, and traumatic iridocyclitis. 
#p-seated infections, such as endophthalmitis, panophthalmitis, and 
| cellulitis, or when systemic infection threatens specific oral (antibiotic. 
cre) therapy should be employed. Local treatment may be used as 
Ctive therapy. 


BA NDICATIONS The contraindications for METIMYD are the same as 
for other corticosteroid-sulfonamide preparatiens Topical ophthalmic 
roid preparations and combinations are contraindicated in: early 
herpes simplex and the early acute stages of most other viral diseases of 
nea and conjunctiva; active tuberculosis of the anterior segment of the 
ingal disease of the cornea, conjunctiva and lids; acute purulent 
ted infections of the eye which, like other diseases caused by microor- 
ea tnay be masked or enhanced by the presence of the steroid; 
als with known sensitivity to any of the ingredients. 


AUTIONS Extended use of topical steroid therapy may cause increased 
cular pressure in certain individuals. In prolonged therapy. it is advisable 
itraocular pressure be checked frequently. In those diseases causing 
ng of the cornea, perforation has been known to have occurred with the 
t topical steroids. As with any antibacterial preparation. prolonged use 
sult in overgrowth of non-susceptible organisms, including fungi. If 
fection occurs, appropriate measures should be instituted. Sensitivity 
NS May occur in certain individuals. If signs of sensitivity develop. 
nue use. 
rotracted use of topical corticosteroids in the eye reportedly has been 
associated with the development of posterior subcapsular cataracts. 
January 1973, July 1973 





IMYD™ 


of prednisolone sodium phosphate, U.S.P. and sodium sulfacetamide, 
eo 


5 
Prednisolone Phosphate Equivalent and 10% Sodium Sulfacetamide) 
almic Solution—Sterile e 


ATIONS OPTIMYD is indicated in the following inflammatory and 
c conditions affecting the eyelids and anterior segment of the eye. 
DS: allergic blepharitis, blepharitis associated with seborrheic dermatitis, 
her nonpurulent types of blepharitis, as well as spastic entropion due to 
rritation. CONJUNCTIVA: allergic conjunctivitis ie, vernal, phlyctenular 
her nogpurulent forms of conjunctivitis including that associated with hay 


fever and conjunctivitis ando physical agents as foreign bod) 
chemicals (acids, alkalies) and\other irritants. «aa 

NOTE: For topical antibacterial *merapy ef acute purulent infections 
eyelids and conjunctiva caused by pathogens sensitive to sodium sulfa 
tamide an ointment and solutions of sodium sulfacetamide (Sodium Sulamy 
are available. CORNEA, SCLERA. IRIS: interstitial keratitis and other ker 
tides; corneal ulcer; herpes zoster ophthalmicus; phlyctenular keratoconju 
tivitis; Corneal neovascularization; scleritis; episcleritis; acute, chronic é 
traumatic iritis; iridocyclitis. 


CONTRAINDICATIONS Like other topical ophthalmic preparations conte 
ing corticosteroids, OPTIMYD should not be used in acute herpes simplex o 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of 
anterior segment of the eye, in fungal infections, and in untreated ac 
purulent infections of the cornea, lids and conjunctiva. Whenever it is suspe 
ed that the infection is caused by organisms non-sensitive to sulfonamid 
supplemental therapy with appropriate antibiotic agents should be includec 
the infection fails to respond promptly, the medication should be discontint 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause 
creased intraocular pressure in certain individuals, and hence, it is advisa 
that intraocular pressure be checked at regular intervals. 

In those diseases causing thinning of the cornea, perforation has been kno 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has be 
rarely associated with the development of posterior subcapsular cataracts, 
OPTIMYD should not be used in patients with known or suspect@d sensitivity 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue t 
of the preparation. July 1§ 


METRETON" 


brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile ‘ 


INDICATIONS METRETON Ophthalmic Solution is indicated for the tre 
ment of the following conditions. Ophthalmic: steroid-responsive inflammat 
conditions of the palpebral and bulbar conjunctiva, cornea and anter 
segment of the globe. such as allergic conjunctivitis, acne rosacea, superfic 
punctate keratitis. herpes zoster keratitis, iritis, cyclitis. selected infect 
conjunctivitis when the inherent hazard of steroid use is accepted to obtain 
advisable diminution in edema and inflammation; corneal injury from chemi 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external audit 
meatus, such as allergic otitis externa, selected purulent and nonpurul 
infective otitis externa when the hazard of steroid use is accepted to obtain 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution should not be us 
in acute superficial herpes simplex keratitis or in other viral infections of t 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum membra! 
METRETON Ophthalmic Solution is contraindicated in patients with tubercu 
sis of the eye and in those with fungal diseases of ocular or auricular structuri 
Hypersensitivity to a component of this medication contraindicates its use. 


WARNINGS METRETON Ophthalmic Solution is not effective in mustard g 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal herp 
simplex, frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may result in glaucoma, damage to the op 
nerve, defects in visual acuity and fields of vision, posterior subcapsu 
cataract formation, or may aid in the establishment of secondary ocu 
infections from pathogens liberated from ocular tissues. 

In those diseases Causing thinning of the cornea or sclera. perforation has be 
known to occur with the use of topical steroids. 

Acute, purulent, untreated infection of the eye or ear may be masked or activ 
enhanced by the presence of steroid medication. 

Usage in Pregnancy The Safety of intensive or protracted use of topical steroi 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly prone 
develop coincidentally with long-term local steroid applications. fung 
invasion must be considered in any persistent corneal ulceration where 
steroid is in use or has been used. 

Intraocular pressure should be checked frequently 


ADVERSE REACTIONS Glaucoma with optic nerve damage, visual acuity a 
field defects, posterior subcapsular cataract formation, secondary ocu 
infections from pathogens, including herpes simplex liberated fro ocu 
tissues, perforation of the globe. i 
Viral and fungal infections of the cornea may be exacerbated by the applicati 
of steroids. s 


Rarely, stinging or burning may occur. June 19 
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“ ý Schering Corporation 
G 4 Kenilworth, New Jersey 07033 
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New Albalon-A™ 


Formulated with your allergic conjunctivitis* 
patient in mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon-A is the only 
antihistamine-decongestant in an artificial tear 
vehicle: Liquifilm® (polyvinyl alcohol 1.4%). Unique 
Liquifilm protects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

That's how Albalon-A does it all faster and 
more effectively than either active ingredient alone’ 
*This drug has been evaluated as possibly effective for this indication. 


See full prescribing information 


Everything you see above can 
cause allergic conjunctivitis. 
Everything you see below 
takes care of it. 














Prescribe New Albalon-A%® (antatoine pnospnate 05%) 
The anti-drying, antihistamine 
decongestant combination. 


Albalon-A” 
Lfquifilm* 


- sterile ophthalmic solution 


DESCRIPTION A sterile ophthalmic solution having the following com- 
position: naphazoline HCI. . . .0.05%, antazoline phosphate... .0.5%, 
with: Liquifilm® (polyvinyl alcohol) 1.4%; benzalkonium chloride .004%; 
edetate disodium; polyvinyl pyrrolidone; socium chloride; sodium ace- 
tate, anhydrous; acetic acid and/or sodium hydroxide if needed to adjust 
the pH. ACTION Albalon-A combines the effects of the antihistamine, 
antazoline, and the decongestant, naphazoline. 


, INDICATIONS Based on a review of a related combination of drugs 
" by the National Academy of Sciences— National Research Council 
and/or other information, FDA has classified the indications as fol- 


lows: “Possibly” effective: For relief of ocular irritation and/or con- 
gestion or for the treatment of allergic, inflammatory, or infectious 
ocular conditions. Final classification of the less-than-effective indi- 
cation requires further investigation. 





CONTRAINDICATIONS Hypersensitivity to one or more of the compo- 
nents of this preparation. WARNING Do not use in presence of narrow 
angle glaucoma. PRECAUTIONS This preparation should be used only 
with caution in the presence of hypertension, cardiac irregularities or 
hyperglycemia (diabetes). To prevent contaminating the dropper tap and 
solution, care should be taken not to touch the eyelids or surrounding 
area with the dropper tip of the bottle. Keep bottle tightly closed when 
not in use. Protect from light. ADVERSE REACTIONS The following 
adverse reactions may occur: Pupillary dilation, increase in intraocular 
pressure, systemic effects due to absorption (i.e., hypertension, cardiac 
irregularities, hyperglycemia). DOSAGE One or two drops instilled in each 
eye every 3 or 4 hours or less frequently, as required to relieve symptoms. 
HOW SUPPLIED 15 mi dropper-tip plastic dropper bottles. On prescrip- 
tion only. 

REFERENCES: 

Miller, J. and Wolf, E.H. Antazoline phosphate and naphazoline hydro- 
chloride, singly and in combination for the treatment of allergic conjunc- ` 
tivitis — a controlled double-blind clinical trial. Ann Allerg 35: 81-85, 1975. 


AJIERGAN Pharmaceuticals, Irvine, CA 92713 
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TEPNA ss 
- therapeutic soft lens 
with expanded therapeutic use. 


P í ; a, x 
Now indicated in the treatment => 


ofacuteandchroniccorneal 
pathology...dry eyes, corneal 
ulcers, corneal erosions, keratitis, Pe- 
bullous keratopathy... and as M 
avaluableadjunctduringand {$ § Nowmon . , | 
after eye surgery, following | JSoficon 
trauma, with entropion. | (vifilcon A) Len 
For results that count, you aa Contact 


can count on the Softcon lens — 
to aid corneal healing, to relieve | 
pain, to reduce corneal erosion, (= 
to improve vision. " -a 


vifilcon A) Contact Lens 


> DESCRIPTION. The SOFTCON (vifilcon A) Contact Lens is a semi-spherical flexible shell which covers the cornea and the adjacent sclera. The lens is composed 
Of vifilcon A, a soft hydrophilic plastic co-polymer of 2-hydroxyethyl methacrylate and povidone, USP. The chemical name is: Poly (2-hydroxyethyl methacrylate- 

sco-ethylene dimethacrylate-co-methacrylic acid-g-povidone). When fully hydrated, the lens contains about 55% water by weight. INDICATIONS. The SOFTCON 

_ (vifilcon A) Contact Lens is indicated in the treatment of acute or chronic corneal pathology such as bullous keratopathy, dry eyes, corneal ulcers and erosion, and 
keratitis—to aid corneal healing, to relieve pain, to reduce corneal erosion and to improve vision. The SOFTCON (vifilcon A) Contact Lens may also be worn to 

_ protect the cornea during and after eye surgery, following accidental or surgical trauma and from eyelid movement associated with entropion. THIS LENS IS NOT 

_ TOBE FITTED SOLELY FOR COSMETIC USE IN VISION CORRECTION. CONTRAINDICATIONS. Presence of any active infection of the eye. WARNINGS. The 

4 SOFTCON (vifilcon A) Contact Lens must be stored enly in preserved buffered isotonic saline solutions labeled for use on soft-hydrophilic-contact lenses, such as 

LENSRINS® or BOIL n SOAK®. Use of other solutions, drops or cleaners may result in irritation or injury to the eye. If this lens is heated repeatedly, it may become 

- discolored and brittle or crack. Patients must be instructed to consult their physicians immediately if the eye becomes uncomfortable or irritated. The lens must 

not be used in combination with solutions commonlyused for cleaning, wetting or storage of conventional hard contact lenses, or with over-the-counter eye drops 
of medications. These solutions or medications may cause serious damage to the cornea when used with the therapeutic lens. Cosmetics and hair sprays must 

_ not be allowed to come in contact with the lens. Patients should be warned accordingly. Safety in pregnancy has not been substantiated. The SOFTCON (vifilcon 

_A) Contact Lens should not be worn in the presence ef noxious or irritating vapors or fumes. PRECAUTIONS. Active eye infections should be appropriately 
treated before applying the SOFTCON (vifilcon A) Contact Lens. Medications necessary to treat the disease condition should be used with caution, under close 
supervision. Hypertonic and hypotonic saline drops, as the condition indicates, have been used concurrently without adverse effects. Quarternary ammonium 
compounds and other preservatives may cause ocular irritation. Other agents, epinephrine and fluorescein, for example, will cause discoloration of the lens. 

_ Excessive tearing, unusual eye secretions and photophobia are not normal; if these symptoms occur, the patient should be examined to determine their cause. 

_ Eye irritation may occur within a short time after application of a hypertonic lens. Removal of the lens will relieve the irritation. Rarely a lens may adhere to an eye 
as a result of wearing a hypotonic lens. If a lens adheres for any reason, apply LENSRINS or BOIL n SOAK and wait until the lens moves freely before removing it. 
Lenses exposed to the air will dehydrate and become brittle. If this occurs, the lens should be soaked in LENSRINS or BOIL n SOAK for one hour Hygiene— 
Hands should be washed and rinsed thoroughly before handling the lens. Application and Removal—Lenses should be applied and removed only by the 
physician. However, all patients should be instructed in this technique should it become necessary. Fitting— Conventional methods of fitting contact lenses dp 
not apply to the SOFTCON (vifilcon A) Contact Lens. For a detailed description of the recommended fitting procedure, refer to the Fitting Bandage Lenses manual. 

Wearing Schedule—The SOFTCON (vifiicon A) Contact Lens can be worn as a therapeutic lens continuously or intermittently following initial application. A S 
healing cornea may affect lens fit. Therefore, patients should be followed closely during treatment. If comfort is not satisfactory, another lens should be tried. It is 
not always necessary to remove the lens from the patient's eye at follow-up visits; the lens can be examined on the eye using a slit lamp. Cleaning and 
Disinfecting—'f the lens requires cleaning, it should be removed from the eye and cleaned by gently rubbing both lens surfaces between fingers with several 
drops of LENSRINS or BOIL n SOAK. Any Ihs removed from the eye should also be disinfected before reapplying. The lens should be transferred to the lens 
storage container, filled three quarters full with LENSRINS or BOIL n SOAK, and capped. The container should then be heated for at least fifteen minutes inthe e 
American Optical AOTHERM”™ Heating Unit for lens disinfection. If this unit is not available, then seal lens in a suitable glass vial and process in an office-sterilizer. y 
if patients are instructed to perform lens disinfection, they must be supplied with an AOTHERM ™ Heating Unit and a SOFTCON® Wearer’s Booklet. Allow the lens 
to cool in the container before applying to the eye. ADVERSE REACTIONS. The following adverse reactions have been reported 

_in patients using the SOFTCON (vifilcon A) Contact Lens: corneal ulcer, ocular inflammation, ocular pain, hyperemia, hemor- 


















American Optical CorP 
SOFT CONTACT LENS DIV 
SOUTHBRIDGE, MA 01550 








rhage, staining, iritis, keratoconjunctivitis, candida keratitis, neovascularization, excessive tearing and conjunctival injection. . 

HOW SUPPLIED. Each SOFTCON (vifilcon A) Contact Lens is supplied sterile in a glass vial containing a buffered, isotonic solu- . 
tion of sodium chloride, monobasic and dibasic sodium phosphates. The label shows dioptric power, base curve, diameter and ® 

manufacturing lot number. The following accessories are required for lens disinfection and cleaning and storage: AOTHERM™ American Optical Corp. 
Heating Unit for lens disinfection. Lens Storage Container LENSRINS®* or BOIL n SOAK® preserved saline solution. SOFTCON® SOFT CONTACT LENS DIV. 
_ Wearer's Booklet. CAUTION: Federal Law Prohibits Dispensing Without A Prescription. Southbndge. MA 01550 
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Special Offer <. 


puts the benefits of the Softcon lens at your fingertips. +. 


Softcon® Emergency Treatment Kit, consisting of 6 plano lenses in the. 
most commonly used sizes, designed for immediate short-term use 
application (kit also includes full prescribing information and fitting 


instructions). 


Available, for a limited time only, at the suggested Special Offer Price 
of $144.00 (save 40% or $96.00 over the regular suggested list price 


of $240.00) for plano lenses. An 
excellent opportunity to build 
your Softcon plano lens inventory 


to meet increased demands result- : 
ing from the extended therapeutic : 


indications. For your convenience, 
“contact your Softcon distributor 


or simply complete 
and mail the American Optical ip 
SOFT CONTACT LENS DIV. 


Southbridge. MA 01550 


coupon provided. 


: Mail to: Soft Contact Lens Div. 


EY Please send me more information on ordering the A . 
: Softcon® Emergency Treatment Kit at the suggested; 
: Special Offer Price of $144.00 each. 


(please print) 
Address 








CR ioe i Sh ge ee ee 
(Signature) 


American Optical Corp. 
Southbridge, MA 01550 AJO-7/77 
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A THIRD 
GENERATION 2 sy 
XENON ARC 

PHOTOCOAGULATOR 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 800 LOG-2 PHOTO- 
COAGULATORS DELIVERED THROUGHOUT THE WORLD: 


FEATURES: 


@ Thirty percent more power. = New contemporary design to comple- 
ment today’s hospital or office decor. 
æ 1.50 aperture for close macula work. 
= Standard line voltage operation. 
@ Built-in iris coagulator. 
æ Direct or indirect* ophthalmoscope 


@ Unique “optimatic’’ control; single delivery system. 
dial setting for optimum chorio- 
retinal reaction. *Optional 


CLINITE X -siono G 


183 Newbury St. 


Danvers, Mass. 01923 U.S.A. varian 





PLEASE SEND MORE INFORMATION 
ih ROGS 


Name 
Hospital or Clinic 


Address 


City State Zip 


CLINITEX @ 183 Newbury St. @ Danvers, Mass. 01923 U.S.A. 
A Division of VARIAN @® 
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Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to “cheat” when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 


~ar 
Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 


Testing Aids. 


Opticokinetic Drums 


No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 
cartoon animal characters to hold the youngster's 
attention. 

No. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 


1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
e 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 
e Generous supply of printed recording charts 
included. 
e 1-1/2 and 2 meter screens available on 
special order. 





For full details and complete line catalog, write or phone: 


<i: i) DA: -LAUR INCORPORATED . 


Dept. J, 140 Crescent Road e Needham Heights, Mass. 02194 © (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 








AVOID 
CONTAMINATION .- 
AND INFECTION 


-CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 

Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you A 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof ’ 
grip prevents staining your fingers. 





Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





me ||. 
FLUOR-I-STRIP-A.T. 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. | 
Supplied: No. 1048—Boxes of 100 enve- : 
lopes, each envelope containing two sterile 

Strips. 


g The Ophthalmos Division 
(oy AYERST LABORATORIES 
WB New York, N.Y. 10017 
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vidarabine 
AN IMPORTANT 
ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX- 

VIRUS KERATITIS 
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CORNEAL RE-EPITHELIALIZATION... 
PHTHALMOLOGIC MEASURE OF EFFECTIVENESS 
IN THE TREATMENT OF 

alee SIMPLEX VIRUS KERATITIS 


b 






aa ,VIRAJA (vidarabine) Ophthalmic Ointment, 3% SUMMARY OF CLINICAL EFFECTIVENESS 
"eis not Only as effective as IDU in treating Herpes Multicenter, Controlled Study of VIRA-A 

simplex virus keratitis, but is also effective in (vidarabine) Ophthalmic Ointment, 3%, and IDU 

patients resistant or hypersensitive to or in Herpes simplex virus keratitis. 
e SA pe oA locally anager 
e in the VIRA-A group, 70 of 81 subjects (86%) ° 

VIRA-A... THERAPEUTIC USEFULNESS... re-epithelialized at the end of three weeks of therapy. 
VIRA-A, from Parke-Davis, is the product of 10 Results were comparable with the IDU group. 
years’ concentrated virus research. VIRAA is indicated e Both VIRA-A and IDU achieved corneal re-epithe- 
for the treatment of acute keratoconjunctivitis and lialization in approximately seven days. 
recurrent epithelial keratitis due to Herpes simplex virus e The VIRA-A group had a statistically significant 
types 1 and 2—whether manifested by dendritic improvement in visual acuity at the end of treatment 


or geographic lesions. VIRA-A (66.2%) when compared with the IDU group (43.5%). 
is effective against both fresh 


. NOTE: During the study, 23% of the VIRA-A and 22% of the IDU 
, corneal lesions and those subjects received concurrent ocular steroids 
&) - ‘unresponsive to idoxuridine 






(IDU). VIRA-A Ophthalmic Uncontrolled Studies Demonstrate that VIRA-A is 
Ointment, 3%, is also indicated Effective in Subjects Resistant or Hypersensitive 
s Sendritic Keratitis in patients who have devel- to or Intolerant of IDU* 
oped toxic or hypersensitive In uncontrolled trials, 101 of 142 subjects (71%) 
; manifestations to IDU. re-epithelialized at the end of three weeks on VIRA-A. 
> udi Following topical ocular Seventy-five percent of these subjects had either 
& ie Sdhinisiranan, Coy FERS not healed previously or had developed hypersensi- 
É (ON -~ amounts of VIRA-A can be tivity to topical idoxuridine therapy. 
ze detected in the aqueous 
i humor—and only if there is Results of Controlled and Uncontrolled Studies 
Geographic Keratitis an epithelial defect in VIRA-A (vidarabine) is not only as effective as IDU 
the cornea. in treating Herpes simplex virus keratitis but is also 


effective in patients resistant or hypersensitive to 


... AND PROGNOSIS or intolerant of IDU. 


Based on controlled and uncontrolled clinical trials, 
an average of seven and nine days of continuous therapy VIRA-A Controlled Trials 
was required to achieve corneal re-epithelialization.In 81 previously untreated subjects 





uncontrolled trials, 101 of 142 subjects (71%) re-epithe- ate | ! 
lialized at the end of three weeks on VIRA-A. Seventy- rasta dp tle cinema ie “a 
five percent of these subjects had either not healed VIRA-A Uncontrolled Trials 


previously or had developed hypersensitivity to topical —_ 142 subjects (75% had been resistant or hypersensitive to IDU) 
idoxuridine therapy. 

VIRA-A is not effective against RNA virus or effective in 101 subjects 
adenoviral ocular infections. 





*Data on file, Medical Department. Parke, Davis & Company. Detroit? MI 
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vidarabine 


OPHTHALMIC OINTMENT, 3% 


` A PRODUCT OF PARKE-DAVIS VIRUS RESEARCH 


For complete prescribing information, see next page. 





L . . 
teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- .- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 


x 
. 
. 
Hia 
l eve 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 


Ld 
i © ® i à i i l 
Ointment, 3%, is remote. The topiçal ophthalmic dose is small, and 
Oe Vi al ine the drug relatively insoluble. Its ocular penetration is very low. 
i Š However, a safe dose for a human embryo or fetus has not been 





f established. Consequently, VIRA-A should be used only when 
po. OPHTHALMIC OINTMENT, 3% clearly indicated. 
ee FULE PRESCRIBING INFORMATION It is not known whether VIRA-A is secreted in human milk. As a 
r% VIRA-A dvidarabine) Ophthalmic Ointment, 3% general rule, nursing should not be undertaken while a patient is 
Description. VIRA-A (vidarabine, adenine arabinoside or Ara-A) under treatment because many drugs are excreted in human 
is an antiviral drug for topical ophthalmic administration. The milk. However, breast milk excretion is unlikely because VIRA-A 
Chemica! namc is 9-@-D-arabinofuranosyladenine. The is rapidly deaminated in the gastrointestinal tract. so 
onhthalmic ointment contains 3% vidarabine in a sterile, inert, Mutagenic Potential: Results of in vitro experiments indicate 
‘+ Setrolatum base. that vidarabine can be incorporated into mammalian DNA and can 
w . Nitia induce mutation in mammalian cells (mouse L5178Y cell line). 
P ° aie: ys Thus far, in vivo studies have not been as conclusive, but there is 
- n if Sy some evidence (dominant lethal assay in mice) that vidarabine 
P L | | may be capable of producing mutagenic effects in male germ 
rs “ SS, | cells. 
? i ° It has also been reported that vidarabine causes chromosome 
\ HOCH? 4 4190 breaks and gaps when added to human leukocytes in vitro. While 
{ ä the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 





i {h ability of various agents to produce such effects and their ability 
i to produce heritable genetic damage. 


Clinical Pharmacology. VIRA-A is a purine nucleoside obtained Oncogenic Potential: Chronic parenteral (IM) stųgies of 


from fermentation cultures of Streptomyces antibioticus. vidarabine have been conducted in mice and rats. 
VIRA-A possesses in vitro and in vivo antiviral activity against In the mouse study, there was a statistically significant in- 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia crease in liver tumor incidence among the vidarabine-treated 
viruses. Except for Rhabdovirus and Oncornavirus, VIRA-A does females. In the same study, some vidarabine-treated male mice 
not display in vitro antiviral activity against other RNA or DNA developed kidney neoplasia. No renal tumors were found in the 
viruses, including Adenovirus. vehicle-treated control mice or the vidarabine-treated female 
The antiviral mechanism of action has not been established. mice. 
VIRA-A appears to interfere with the early steps of viral DNA syn- In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
thesis. VIRA-A is rapidly deaminated to arabinosylhypoxanthine curred with greater frequency among the vidarabine-treated 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro animals than in the vehicle-treated controls. The increases in 
antiviral activity but this activity is less than that of VIRA-A. thyroid adenoma incidence in the high-dose (50 mg/kg) males 
Because of the low solubility of VIRA-A, trace amounts of both and the low-dose (30 mg/kg) females were statistically signifi- 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if cant 
there is an epithelial defect in the cornea. If the cornea is normal, Hepatic megalocytosis, associated with vidarabine treatment, 
“yd trace amounts of Ara-Hx can be recovered from the aqueous has been found in short- and long-term rodent (rat and mouse) 
umor. j j n isr re- 
Systemic absorption of VIRA-A should not be expected to eera ee ne eee are Cone meee 
occur following ocular administration and swallowing lacrimal The recommended frequency and duration of administration 
secretions. In laboratory animals, VIRA-A is rapidly deaminated in should not be exceeded (see Dosage and Administration). 
the gastrointestinal tract to Ara-Hx. Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
In contrast to topical idoxuridine, VIRA-A demonstrated less simplex virus should be established clinically prior to prescribing 
cellular toxicity in the regenerating corneal epithelium of the VIRA-A Ophthalmic Ointmert, 3%. 
rabbit. i rewarned th A-A Ophthalmic Oint- 
Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is in- Bigs h dwt Aare aie pte a tacipaea 
dicated for the treatment of acute keratoconjunctivitis and recur- visual haze. . 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. Although viral resistance to VIRA-A has not been observed, this 
VIRA-A is also effective in superficial keratitis caused by Herpes possibility may exist. 
simplex virus which has not responded to topical idoxuridine or Adverse Reactions. Lacrimation, foreign-body sensation, con- 
when toxic or hypersensitivity reactions to idoxuridine have Oc- junctival injection, burning, irritation, superficial punctate 
curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, keratitis, pain, photophobia, punctal occlusion, and sensitivity 
against stromal keratitis and uveitis due to Herpes simplex virus have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
has not been established. K: , following have also been reported but appear disease-related: 
The clinical diagnosis of keratitis caused by Herpes simplex uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
virus is usually established by the presence of typical dendritic or neal vascularization, and hyphema. 
geographic lesions on slit-lamp examination. In controlled and Overdosage. Acute massive overdosage by oral ingestion of the 
uncontrolled clinical trials, an average of seven and nine days of ophthalmic ointment has not occurred. However, the rapid 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- deamination to arabinosylhypoxanthine should preclude any 
quired to achieve corneal re-epithelialization. In the controlled difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three kg in mice and rats. No untoward effects should result from inges- 
(71%) re-epithelialized at the end of three weeks. Seventy-five Overdosage by ocular instillation is unlikely because any ex- 
percent of the subjects in these uncantrolled trials had either not cess should be quickly expelled from the conjunctival sac. Too 
healed previously or had developed hypersensitivity to topical frequent administration should be avoided. 
idoxuridine therapy. ai tas i Dosage and Administration. Administer approximately one half 
The following topical antibiotics: gentamicin, erythromycin, inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
chloramphenicol; or topical steroids: prednisolone or dex- junctival sac five times daily at three-hour intervals. 
améthasone, have been administered concurrently with VIRA-A lf there are no signs of improvement after 7 days, or complete 
Ophthalmic Ointment, 3%, without an increase in adverse reac- re-epithelialization has not occurred by 21 days, other forms of 
tions. ai l therapy should be considered. Some severe cases may require 
Normally, corticosteroids alone are contraindicated in Herpes longer treatment. - 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- After re-epithelialization has occurred, treatment fpr an addi- 
ment, 3%, is administered concurrently with topical corticosteroid tional seven days at a reduced dosage (such as twice daily) is 
therapy, corticosteroid-induced ocular side effects must be con- recommended in order to prevent recurrence. . 
sidered. These include corticostæroid-induced glaucoma or cat- How Supplied. N 0071-3677-07 (Stock 18-1677-139) 
aract formation and progression of a bacterial or viral infection. VIRA-A Ophthalmic Ointment. 3%, is supplied sterile in% 
VIRA-A is not effective against RNA virus or adenoviral ocular ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture y 
infections. VIRA-A is also not effective against bacterial, fungal, or of solid and liquid petrolatum. 
chlamydial infections of the cornea or nonviral trophic ulcers. TG 
Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contrain- PARKE-DAVIS 
dicated in patients who develop hypersensitivity reactions to it. PARKE. DAVIS & COMPANY 


Warnings. Use in Pregnancy: VIRA-A (vidarabine) parenterally is PD-JA-1746-2-P (4-77) Detroit, MI 48232 


At Last! 
The “ 


It just had to happen. Incorrect lensmeter 
readings were causing lost time and aggra- 
vation for doctors and their staffs. So, 
Acuity Systems, Inc., solved the problem 
by combining a micro-computer with 
sophisticated laser technology and push- 
button simplicity. The result is the AUTO- 
LENSMETER™. 


FAST & SIMPLE. In just two seconds flat, 
sphere, cylinder and axis are digitally dis- 
played in standard prescription notation. 
The AUTO-LENSMETER reads in 1/4th or 
1/8th Diopters in either plus or minus cyl- 
inders. And, with only a few minutes of 
instruction, everyone can learn to use it 
their very first day on the job. 








O Please send me more information about 
the Acuity Systems AUTO-LENSMETER 
that combines computerized accuracy 
with push-button simplicity. | knew it 
just had to happen. 


Name 

Street Ke 

pa TES A E S T RS Eee 
) 


Mail Coupon to: Acuity Systems, Inc., 
or call toll free (800) 336-0359. 


Telephone ( 





ne-Can-Do-It” Lensmeter. 









OBJECTIVE & ACCURATE. No more target * 
focusing or interpretation with the AUTO- 
LENSMETER. Just touch a button to, > 
receive that “one right answer” for every ` 
lens measurement. The instrument also 
measures prism and base direction . . . it 
just doesn’t make mistakes! 


IT DOES MORE. While we call it the 
AUTO-LENSMETER, it’s truly a new 
dimension in optical instrumentation. An 
optional computer program instantly calcu- 
lates “add” powers of multi-focal lenses, 
while another insures that every lens is 
measured exactly at optical center. A 
printer is available for documenting all lens 
measurements on paper tape or labels. 


AN ABSOLUTE NECESSITY. It all adds up 
to increased confidence, fewer errors and 
an easier day for everybody in the office. 
Mail the coupon below for more informa- 
tion. Better yet, call toll free (800) 336-0359. 


11413 Isaac Newton Sq. 
a Virginia 





sr 
Incorporated 
Advanced Instrumentation & cathode for Eye Care 


The AUTO-LENSMETER. 
It just had to happen. 


Q Please have a sales representative con- 
tact me to answer some of my specific 
questions. 


= rm 


My interest is O immediate O long term 








State Zip 








11413 Isaac Newton Square, Reston, VA 22090 
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BRI LLIANT 
NIKON 


Nikon CS-1 3 
Slit Lamp Microscope 


Brilliance is assured by the high 
intensity halogen light source of the 
Nikon CS-1 slit lamp microscope. 

This quality instrument places the 
patient eleven inches from you—the 
ideal examination distance. 

For brilliant performance, the slit 
width control is mounted on the 
joy stick for easy adjustment of the 
slit while focusing. Controls for slit 
rotation and length, as well as filter 
changing, are located conveniently. 

The Hruby lens is in a special 
mount for automatic positioning and 
out-of-the-way storage. 

For glaucoma diagnosis, a precision 
applanation tonometer is available 
that has a measurement range of 
0-80 Hg. 

Compact and lightweight, it is 
ideal for mounting on an instrument 
stand. The CS-1 is incomparably Nikon. 

Write or phone for details. 

Nikon Instrument Division, . 
Ophthalmic Dept., 

Ehrenreich Photo-Optical Industries, Inc. ch 
623 Stewart Avenue, 

Garden City, New York 11530. : 
Phone (516) 222-0200. 


Nikon 


The first name—and the last word— _ 
in optics. 
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NOW 
Coburn is Your Source 


For The Highest Quality 
Intraocular Lenses in The Work 


The Rayner Intraocular Lens is the oldest continu- 
ously-produced lens. Through experience and 
overwhelming clinical success Rayner has earned 
a solid reputation for quality and reliability. 


The optical portion of all Rayner Intraocular Lenses 
is made from medical grade Perspex CQ. The loop 
suppor »ystem is made from nylon 66. 7 


Mark VIII 
Anterior Chamber 


Iris-Clip (Binkhorst) (Choyce) 


lris-Clip 
(Fedorov Type |) 


J 


Irido-Capsular (Binkhorst) 


The policy of Coburn is to restrict the sale of intraocular lenses to 

physicians who have completed special training in the use of intraocular 

lenses. For further information on training programs of our products, 

please contact us. l aod” 
Professional Products Division 


And this is just the beginning of our 4 a eiaa 
ON iment tO ~ rvi ~ Ta & ejaiia ol noloa ere -Siia 23803 
























5 less size 
less weight 
less cost 


Kowa gives you less of what you’d expect in a slit 
lamp. Portable and hand-held, the Kowa SL weighs 
only 31⁄4 Ibs. And at $1295, it’s the least expensive slit 
lamp microscope currently available. But the SL’s 
performance and capability put it in the same class as 
the heavyweights. It easily adapts to your patient— 
in or out of the examination room—and functions even 
in a fully-lit environment. Other features include: 


@ Office hanging stand (pictured) with 
automatic on/off control. 
i @ ideal for contact lens examination. 
@ Choice of three slit widths or lengths. 
@ Built-in green and cobalt filters. 
@ Built-in scale in .05 graduations. 
@ Adjustable spot illumination. 
@ Free from glare or reflection. 
@ Optional hruby lens; joy-stick stand. 


Consider cost, convenience 
and capability 


... then call for details 
on the Kowa SL. 


Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 ' 


[Kkkeeler 








X er 456 Parkway, Lawrence Park industrial Park, Broomall, Penna. 19008 e» (215) 353-4350 
* „with the future in sight UF 








for anterior segment surgery 


Long lasting tensile strength in vivo. Inert, it induces 
minimal tissue reaction. Monofilament smooth, it pas- 
„Ses easily through tissue. Its unique controlled linear 
elongation makes PROLENE suture extremely pliable 
and provides the surgeon with a built-in “signal” for 
optimum knot security. Highly visible, PROLENE su- 
ture is available in a wide variety of specialized needles, 
including the 10-0 size swaged to the MICRO-POINT* 
GS-9 spatula needle and the BIF-4 blunt point needle. 


. o 
PROLENE* Polypropylene Nonabsorbable Surgical Suture WITH ATRALEASE* CONTROL RELEASE? Needle differs from U.S.P. only in needle attachment limits. 


INDICATIONS — PROLENE Polypropylene Suture may be used wherever a nonabsorbable surgical suture is recommended. CONTRAINDICATIONS — None 
known. WARNINGS — ATRALEASE CONTROL RELEASE needle sutures should not be resterilized by steam autoclave as it may affect needle pull-off.. 
PRECAUTIONS — As with other synthetic sutures, knot security requires the standard surgical technic of flat and square ties, with additional throws if indicated by 
surgical circumstance and experience of the operator. ADVERSE REACTIONS — Transitory local inflammatory reactions have been reported. SUPPLIKD — 


Po ae LEASE CONTROL RELEASE needle sutures are available in pigmented and clear sutures, sizes 2 thru 4/0. See package insert for full information. 
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—— Please 
Mark Your 
i Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel. Las 
Vegas, Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokyo University Medical School 


A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jèna Street 
New Orleans, Louisiana 70115 


For information and registration write to: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebanon, Indiana 46052 


A special favorable room rate has been ar- 
ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A.C.S. 
Meeting Secretary 





INFORMATION - 
PLUS 


SCHEIE & ALBERT: Textbook of 
Ophthalmology, 9th Edition 


Completely reorganized and up-dated, this clas- 
sic text gives you incisive, clinical insights into 
the successful management of eye problems. The 
book includes new chapters on Fundus Fluoros- 
cein Angiography, Ophthalmic Ultrasonography, 
and Neuroradiology plus many excellent illustra- 
tions. 


By Harold G. Scheie, MD, ScD, FACS, OBE, Veena F. 
Norris and George E. deSchweinitz Prof. of Ophthal- 
mology, Univ. of Pennsylvania School of Medicine; 
Director, Scheie Eye Institute, Presbyterian-Univ. of 
Pennsylvania Medical Center; and Daniel M. Albert, 
MD, FACS, Prof. of Ophthalmology, Harvard Univ. 
School of Medicine; Assoc. Surgeon, Massachusetts 
Eye and Ear Infirmary, Boston. 616 pp. 565 ill. (38 color 
plates). $28.50. May 1977. Order #7951-X. 





BROCKHURST, BORUCHOFF, 
HUTCHINSON & LESSELL: Controversy 
in Ophthalmology 


Here's an informative and stimulating exchange 
of views on alternative approaches to the man- 
agement of 30 challenging ophthalmologic prob- 
lems. Leading authorities discuss: absorbable vs. 
non-absorbable sutures in cataract surgery; 
management of subluxated lenses; surgery vs. 
radiation for lid cancer; treatment of retino- 
schisis; and much more. 


Edited by Robert J. Brockhurst, MD; S. Arthur Boruch- 
off, MD; B. Thomas Hutchinson, MD, all Surgeons in 
Ophthalmology, Massachusetts Eye and Ear Infirmary; 
and Asst. Clinical Profs. of Ophthalmology, Harvard 
Medical School; and Simmons Lessell, MD, Prof. of 
Ophthalmology, Neurology and Anatomy, Boston Univ. 
School of Medicine; Director, Ophthalmology Service, 
Boston City Hospital. 959 pp. 206 ill. (1 in color). About 
$40.00. June 1977. Order #1989-4. 


W. B. SAUNDERS company 


W. Washington Square, Philadelphia, Pa. 19105 
Prices subject to change. 
2 Please send me on 30-day approval: AJO 7177| . 
O 1989-4 Brockhurst et al 


O 7951-X Scheie & Albert s 


O check enclosed—Saunders pays postage « 
O send C.O.D. O bill me 


| FULL NAME (Please Print) 
: ADDRESS 
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- Our photochromic lenses: |: 
are more than a shade better% 
They're two shades better `ä 


Hoya’s Sun Series is designed to meet the growing 
demand for photochromic lens variety. That’s 
why we offer more photochromic lens shades than a 
anyone. You can choose from any of four photo- 

chromic colors in our Sun Series of glass lenses: 







Sundrive and Sungold, (Hoya’s own unique - 4 
colors), or Sungray (Photogray™) and j 
(Sunbrown™). Hoya Sundrive and Sungold are 
available in single vision lenses only,the Sundrive 
in 65 MM and 70 MM, and the Sungold in 65 MM. 


Hoya Sungold is for the fashion conscious patient, 
who wants the cosmetic appeal as well as visual 
protection from the sun. Hoya Sungold is a new 
photochromic shade that changes in the sun from -7 
a rose to auburn color. 

Hoya Sungray (Photogray™) and Hoya | 
Sunbrown (Photobrown™) offer the same Hoya | 
quality and corrected curve minus toric design as 
well as offering darkening and lightening abilities. 

If you and your patients would like to see 
things our way, fill in the coupon below and we'll 
a a send you further information. 

Hoya Sundrive is designed especially for the [2 Stag S SNE EO asangay = ee 

patient who requires extra protection from light 

glare. It is the only photochromic lens available NOG 

that has selective absorption in the yellow range 

to soften pavement glare and the adverse effects S — 

of strong artificial light. Light blue indoors, it mete E Tr e. 

*deepens to a comfortable blue-gray in the sun. 
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ADDRES 
CITY 
STALE m a 





HOYA LENS OF AMERICA, INC. 


Toll-free Wats lines: L 970 Knox Street, Torrance, CA 90502 


+ Nat’l.: 1-800-421-1993 Calif.: 1-800-262-1578/Tel.: (213) 770-6310 
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Considering new office space? 


of't sign this “=~ 
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or you'll probably 
Without a detailed plan of your new office as you envision it, 
there’s no way to foresee all the expenses that will be involved in 
leasehold improvements. Yet once you've signed the lease, any 
details not included may be at your expense. Which means you 
could find yourself paying thousands of dollars for unexpected 
“extras” + We've been helping eye doctors avoid unpleasant 
surprises like this for over forty years, through our custom office 
planning service. lt works quite simply: + From the Office Planning 
Kit we provide, you send us a form listing your specific 
requirements. We then submit to you a preliminary office plan 
based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, which 
is complete right down to the last detail of equipment, electrical, 
plumbing and cabinetry. e Besides assuring most efficient use of 
space, this comprehensive office plan has another important 
advantage: when made an exhibit to your lease before it’s signed, 
it eliminates any question about what leasehold improvements ° 
are included. ¢ Like our complete one-source service on ., 
everything you need to equip and furnish your office, our  * 
Office Planning Kit is designed to save you time, money and œ 
headaches. Why not write or phone today for yours. 


SUBURBAN MEDICAL BUILDING, INC. 


In Account With: 


Dr. John B. Franklin 






Charges for 
remodeling office space: 





Plumbing: $2,150.00 









New walls 
and partitions: 







1,820.00 





Electrical 
wiring: 1,125.00 
$5,095.00 





PARSONS OPTICAL LA BORATOR IES i 


° 441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 
OR 
oOSTERTAG OPTICAL SERVICE. Inc. 
7 3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 
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© x a) 
from reliable sources . “$ 
To stay current with during the initial surgical Do they rush supplies 
advances in ophthalmology, experience? when you need them., 
you study the technical Do they provide a tomorrow? s iy: $ 
literature. comprehensive orientation Do they compromise ¢ 
And when you’re course for O.R. personnel— on quality? ` 
evaluating surgical and show them proper A company that 
equipment, it’s wise to ask equipment set-up, functions maintains these high sta 
some probing questions and precautions? dards of excellence deservese 
about the company behind Do they have a highly your support. No matter S 
the product. For example: qualified field service organ- which company it is.* *. h 
-Do they have the ization to provide assistance Cavitron Surgical 
resources, and the long- promptly? Systems, Division of rt 
term E uiuent to back Do they encourage, and Inc., 1902 McGaw Avenue, 
neir masy support, early and follow- Irvine, CA 92714, U.S Ar 
Ry ted, will their up surgeon-sponsored Tel: 714/557 -5900. 


training classes? TM 


p pres entative be at your side 
i CAVITRON SURGICAL SYST 
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For 25 years, physicians have used Release Capsules, it became possible 
the inhibitory action of DIAMOX® to provide 18-to 24-hour control of 
Acetazolamide on carbonic |.O.P. with convenient b.i.d. dosage 
anhydrase, to reduce aqueous that promotes patient compliance. 


formation and inflow and successfully | DIAMOX SEQUELS provide 
control intraocular pressure. With the complementary effects when used 
advent of DIAMOX SEQUELS Sustained together with miotics. 


Indications: Chronic simple (open angle) glaucoma, Precautions: Increasing the dose may increase drowsiness and 
secondary glaucoma, and preoperatively in acute angle paresthesia and decrease diuresis. Adverse reactions common 
closure glaucoma where delay of surgery is desired in order to to all sulfonamide derivatives may occur: fever, rash, 

lower intraocular pressure. crystalluria, renal calculus, bone marrow depression, 
Contraindications: When sodium and/or potassium serum thrombocytopenic purpura, hemolytic anemia, leukopenia, 
levels are depressed, in marked kidney and liver disease or pancytopenia, agranulocytosis. Early detection is advised and 
dysfunction, suprarenal gland failure and hyperchloremic is such occur, discontinue drug and institute appropriate therapy. 
acidosis. Long-term use in chronic noncongestive angle Adverse Reactions: Short-term therapy: (minimal) 

closure glaucoma. paresthesias, particularly a “tingling” feeling in the 

Warning: Although teratogenic and embrycocidal effects extremities; some loss of appetite, polyuria, drowsiness, 
demonstrated in mice at more than ten times the equivalent confusion. Long-term therapy: An acidotic state may 
therapeutic doses have not been evidenced in humans, do supervene usually corrected by bicarbonate. Transient 

not use DIAMOX in pregnancy, especially during the first myopia. 

trimester, unless expected benefits outweigh these potential Other: (occasional) urticaria, melena, hematuria, glycosuria, 
adverse effects. hepatic insufficiency, flaccid paralysis, convulsions. 


D [AMOX He crane that | 


| ACETAZOLAMIDE | promotes aqueous 


. se OUEL formation : 


CRED LE DERLE LABORATORIES 
SUSTAINED RELEASE CAPSULES OF 500 mg. Pearl River, New York 10965 032.7. u E 





A Division of American Cyanamid Company, * 
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HMS (medrysone) can stop blossoming phone calls. 


Don’t let blossoms and pollen start your phone 
ringing because an ocular decongestant or 
decongestant-antihistamine combination won't 
suppress ocular inflammation. 

Sometimes allergic or vernal conjunctivitis trig- 
gers inflammation which requires higher caliber 
therapy. 

Then it’s time for HMS® the safer steroid that sup- 
presses superficial inflammation. ; 

HMS provides enough potent anti-inflammatory 
activity to stifle mild inflammation, yet there’s less 


HMS® (rfiedrysone) lO% 

Liquifilm® sterile ophthalmic suspension Contains: medrysone 1.0% with Liquifilm 
(polyvinyl alcohol). INDICATIONS HMS (medysone) is effective in the treatment of 
allergic conjunctivitis, vernal conjunctivitis episcleritis, and epinephrine sensitivity 
CONTRAINDICATIONS HMS (medrysone) is contraindicated in the following 
conditions: Acute superficial herpes simplex. Viral diseases of the conjunctiva and 
cornea. Ocular tuberculosis. Fungal diseases of the eye. Hypersensitivity to any of 
the components of the drug. WARNINGS 1. Acute purulent untreated infections of 
the eye may be masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been reported with 
prolongeg use of topical steroids. In high dosage they have been associated with 
corneal thinning. 3. Prolonged use of topical steroids may increase intraocular 
pressure, with possible resultant glaucoma, damage to the optic nerve, and de- 
fects in visual acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in those suscep- 
tible to a rise in intraocular pressure upon application of topical steroids, there is 
less effect on pressure with HMS than with dexamethasone or betamethasone 
å. Prolonged use of topical corticosteroids may rarely be associated with develop- 
ment of pgsterior subcapsular cataracts. 5. Systemic absorption and systemic 
side effects may result with the use of topical steroids. 6. HMS- (medrysone) is not 


risk of IOP rise than with dexamethasone. 
In fact, HMS is the only steroid indicated fi 
epinephrine sensitivity in glaucoma patients. 
Plus, HMS contains soothing Liquifilm® to comfc 
the hot eye and prevent the unnecessary corne 
drying often caused by aqueous-based solutior 


HMS® (medrysone), the safer steroid for supe 
ficial inflammation. 
Why wait for the calls to blossom? 


recommended for use in iritis and uveitis as its therapeutic effectiveness 
not been demonstrated in these conditions. 7. Steroid me lication in the prese 
of stromal herpes simplex requires great caution frequent slit lamp microsc 
is suggested. 8. Prolonged use may aid in the establisnmer it of secondaqysy Oc 
infections from fungi and viruses liberated from ocular tissue. Use In sage | 
The use of topical steroids in pregnancy should De limited to conditions se 
enough to warrant such treatmer t, so that possible risk fo the fetus may be justi 
by the expected benefit to the mother. PRECAUTIONS With prolonged use of} 
(medrysone) the intraocular pressure and lens should be examined periodic 


n persistent corneal ulceration where a steroid has been used, OF Is in, use fur 
nfection should be suspected. ADVERSE REACTIONS Occasional transient st 
ing and burning may occur on instillation. DOSAGE AND ADMINISTRATION ( 


4rop instilled in fhe conjunctival sac up to every four hours. Shake well before u: 


ANIERCAN 


Irvine, California 92713/ Pointe Claire, PQ., Canada 





è Upjohn Company  J-5449-4 


Medrol tablets now offer a wider choice 

of tablet strengths for convenience and economy. 
Medrol is now available in 6 tabletstrengths — 
2,4, 8,16, 24 and 32 mg. 


TOE The Upjohn Company, Kalamazoo, Michigan 49001, U.S.A. 


‘Three- -InN-one goggle 
‘for: cataract patients 


YOUNGER MED-OPTICS: 


All you see is a rather attractive, wraparound 
sungoggle with comfortable, ear-hugging tem- 
ples. What is not immediately clear is that these 
versatile Younger Med-Optics goggles can 
serve three vital purposes in treating the apha- 
kic patient, immediately following the operation 
‘and afterwards: 


A DRESSING HOLDER — After an eye pad has 
been placed over the operated eye, the Med- 
Optics goggle holds it in place securely, while 
at the same time protecting the operated eye 
from harm. 


POST-CATARACT EYEWEAR — Following re- 
moval of the bandages, temporary corrective 
lenses can be snapped into the molded rims to 
provide the patient with vital vision during the 
healing period. The prescription can be 
changed at any time merely by removing the 
otd lenses and snapping in a new correction. 


eo 
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SUNGLASSES AFTER RECOVERY — The pi 
tient may wish to keep his Med-Optics after rı 
covery as high-fashion wraparound sunglasse 
With his permanent correction in place, his sul 
wear will protect against excess light, wind ar 
dust, with little, if any, evidence of unsight 
correction. 

Thus, one goggle unit, from operating room| 
permanent correction, eliminating the need fc 
shields and tapes and providing needed visic 
immediately after the removal of bandages. 

The important thing for the paient is that h 
need not wait six to eight weeks for sight. . 
and isn’t patient reassurance and comfort whi 
it’s all about? 

Ask your ophthalmic laboratory abot 
Younger Med-Optics cataract goggles. 


: . and you thought all we made was Younger ape 


YOWNI: 


S 3788 BROADWAY 50007 WA 
LOS ANGELES CA 90007 
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people who made 
temporaries 
practical 


- For active 
aphakic patients 
who will be receiving a 
Welsh Four Drop’, Hyper- 
Aspheric** or other full field 
prescription, you can provide perfect 
continuity by starting them post surgically 
with Unikat Multi-Aspheric temporaries. 
With Unikat Multi-Aspheric you get: 

© Wider visual field with aspheric curves 


®Less peripheral distortion and 
aberration. 


® Better spatial orientation 
® Reduced ring scotoma 
® Better cosmetics 


inexpensive second pair 


*Welsh Four Drop is a trademark of Armorlite, Inc. 
**Hyper-Aspheric is a trademark of Signet Optical Corp. 


The ultimate in post cataract 
temporary glasses from the 









Universal O 


P. 0. Box 3144 e Houston, Texas 77001 e (713) 688-5205 
the cataract lens people 






NEW 
Multi-Aspheric. 


Aspheric temporary 
cataract glasses 


Like all Unikat glasses, the new Unikat | 


Multi-Aspheric is available in a full range of 
powers and frame sizes, ready to dispense. 


And, surprisingly, they are priced right in. 


line with what you’d expect to pay for 
Ordinary temporaries. 


So start your aphakic patients with the 
revolutionary new Unikat Multi-Aspheric. 
You can’t get a better pair of cataract 
glasses this side of a prescription. 


For your free catalog showing full specifi- 
cations and prices on the new Unikat Multi- 
Aspheric and other Unikat glasses, please 
write today. Or, for faster service, call us toll 
free by dialing 800-231-2398. In Texas call 
800-392-5683. 


Ophthalmic 
Products 






















+ NSTRUMENTS HAVE 
NCOMMON? 


retinoscope slit lamp radius measuring 
ophthalmoscope trial lens set INSirument 
refractor lensmeter fundus camera 


projector ophthaimometer 
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@ These are instruments eye doctors 
use to accurately diagnose and 
refract the patient’s vision. 

©All these instruments use the 
finest lens material available... 
glass. 


lf the accuracy of your patient's 
prescription is important to you 


ibe you should specify 
CORNING ° 
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New this year, the Marco III slit lamp pro- cision manufactured with the optical qual- 
vides all of the features required by most ity found in all Marco products. 
practitioners—at a savings of up to $500 Start your own fight against inflation. 
or more when compared with other deluxe Call your nearest distributor today. 
models. 

‘A Hruby lens? It’s standard. Easy-to- The Marco II] 
reach tilting mechanism? Standard. Focus- 
ing fixation light? Standard. The Marco III is ready for immediate 
is everything you need in a slit lamp, pre- delivery. s 

` P Where Sering Ls Believing 





1409 San Marco Boulevard /P.O. Box 10157 /Jacksonville, Florida 32207 /904-396-4210 
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Flexinyl is the 





“happy medium’ of 





Soft gel contacts can flex too much, causing 
acuity problems. Traditional hard contacts 
don’t flex at all, and are usually un- 
comfortable. 

Flexinyl® thin hard lenses flex somewhere 
in between, to give the comfort of a soft lens, 
and the sharp visual acuity of a hard lens. 

On flexing, Flexinyl’s thin edges hug the 
cornea, avoid the eyelid. The flexing action 


flexure. 


creates a tear pump which helps supply the 
cornea with the oxygen it requires. 

Since 1972, Flexinyl® has been fitted to 
over 150,000 patients with splendid success. 
As a fitter, don’t restrict your thinking only 
to soft gel or traditional hard lens designs. 
Flexinyl® is the happy medium of ‘‘no feel” 
comfort and good V.A. Get the facts today 
about this new kind of optical system. 


Flexinyl: The best of both worlds. 





Chicago, Ill. 60606 


BREGER-MUELLER WELT CORPORATION Dept. AJ-7 : 


540 W. Randolph St. 6922 Hollywood Blvd. , 
Los Angeles, Calif. 90028 


Gentlemen: Send me a copy of your Guarantee, and information about Flexiny]” 


NAME 


ADDRESS 


Oy Yo a ee Oe 


PHONE 


ZIP 


© 1976. Breger-Mueller Welt Corporation x 
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7th ANNUAL MEETING 


~~ David J. Kelman 
Research Foundation, Inc. 


on Phaco-Emulsification 


THE KENAN COURSE 
PHACO - EMULSIFICATION 


Saturday, October 1, 1977 
9 AM to 5 PM 
(Preceeds the 

American Academy of 
Ophthalmology Meeting) 
The Regency Room 
The Fairmont Hotel 
Dallas, Texas 


Subjects 


Major Surgical Complications of 


Phaco-emulsification 
Vitrectomy and 
Phaco-emulsification 
Intraocular Lenses and 
Phaco-emulsification 

Report on 100 Cases of the 
Kelman Anterior Chamber Lens 
(4mm incision) 


Guest Speakers: 


David Link, Director 

Bureau of Medical Devices, FDA 
D. Peter Choyce, M.D. 

C. Binkhorst, M.D. 

Robert Machemer, M.D. 

Yale Fisher, M.D. 


Member Speakers Include: 


Eric Arnott, M.D. 
Ronald Barnett, M.D. 
Jared Emery, M.D. 
William Harris, M.D. 
Richard Keates, M.D. 
Charles D. Kelman, M.D. 
Manus Kraft, M.D. 
Richard Kratz, M.D. 
James Little, M.D. 
Donald L. Praeger, M.D. 
John Sheets, M.D. 
Robert Sinskey, M.D. 


Fee of $85.00 includes cocktail party. 
Residents fee $45. Wives or guests, 
* cocktail party $10.00 


Send check for regjstration now to: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58th Street 
New York, New York 10022 


Call for papers on complications. 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes To 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 


Courses given monthly 


For further information, 
please write or phone: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 838-9244 


An A.M.A. 40-hour accredited course 


for continuing medical education 


Special fee for residents 








Ç ZAO 
° o ram yos? RS ra wy Ko‘ y ọỌ 
C\ "4 LW 








z >» 


t ; 
Accommodative esotropia may prevent 
achild from developing the skills necessary 
for gompetitive sports. Lack of binocular 
single vision may affect schoo! work as well 
as play...and negative cosmetic effects 
may alter peer relationships. 


Phospholine Iodide | 
(echothiophate iodide) may be 
able to change the lineup. 


Diagnosis...1o help determine if there 

is an accommodative basis for the eso- 
tropia, onedrop of PHOSPHOLINE IODIDE 
0.125% may be instilled daily in each eye, 
prior to retiring, for two or three weeks. 


Treatment... lf there is a significant 
accommodative factor present, the con- 
tinued use@f PHOSPHOLINE IODIDE 
alone is often sufficient fortreatment, as 
long as the drug is well tolerated. 
PHOSPHOLINE IODIDE acts by altering 
the accommodative convergence/accom- 
modation relationship in a favorable way, 
so that near vision is obtained with less 
accommodative effort, and fusion can be 
maintained. 


If surgery is necessary, postoperative use 
of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


Phospholine 
lodide 


(ECHOTHIOPHATE 

IODIDE FOR OPHTHALMIC 
SOLUTION) 

in the diagnosis and 
treatment of accom- 
modative esotropia 


BRIEF SUMMARY r 
(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE® 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) e 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhibitor for 
topical use. ; 4 
Indications: Glaucoma — Chronic open-angle glaucoma. Subacute 
or chronic angle-closure glaucoma after iridectomy or where surgery e 
is refused or contraindicated. Certain non-uveitic secondary typés of “a 
glaucoma, especially glaucoma following cataractsurgery. | “i 
Accommodative esotropia — Concomitant esotropias with a signif- 
icant accommodative component. l . G 
Contraindications: 1. Active uveal inflammation. Ay: 
2. Most cases of angle-closure glaucoma, due to the possibility of 
increasing angle block. v= ani , 
3. Hypersensitivity to the active or inactive ingredients. a AN 
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Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase medica- 
tions during pregnancy has not been established, nor has the absence ie! 
of adverse effects on the fetus or on the respiration of the neonate. _ - 

2. Succinyicholine should be administered only with great caution, if rae’ 
at all, prior to or during general anesthesia to patients receiving anti- ` 
cholinesterase medication because of possible respiratory or cardio- eS 
vascular collapse. i 3 

3. Caution should be observed in treating glaucoma with = ° 
PHOSPHOLINE IODIDE in patients who are at the same time under- -= 
going treatment with systemic anticholinesterase medications for 
myasthenia gravis, because of possible adverse additive effects. 
Precautions: 1. Gonioscopy is recommended prior to initiation of therapy. misty 

2. Where there is a quiescent uveitis or a history of this condition, s AA 
anticholinesterase therapy should be avoided or used cautiously be- eo 
cause of the intense and persistent miosis and ciliary muscle contrac- 
tion that may occur. ait 

3, While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a minute or 
two following instillation to minimize drainage into the nasal chamber ‘| 
with its extensive absorption area. The hands should be washed im- ms 
mediately following instillation. ieee Us ar 

4. Temporary discontinuance of medication is necessary if salivation, 
urinary incontinence, diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, or cardiac irregularities occur. 

5. Patients receiving PHOSPHOLINE IODIDE who are exposed to 
carbamate or organophosphate type insecticides and pesticides (pro- 
fessional gardeners, farmers, workers in plants manufacturing or 
formulating such products, etc.) should be warned of the additive 
systemic effects possible from absorption of the pesticide through the 
respiratory tract or skin. During periods of exposure to such pesticides, Tey 
the wearing of respiratory masks, and frequent washing and clothing a 
changes may be advisable. i 

6. Anticholinesterase drugs should be used with extreme caution, if at 
all, in patients with marked vagotonia, bronchial asthma, spastic gas- 
trointestinal disturbances, peptic ulcer, pronounced bradycardia and | 
hypotension, recent myocardial infarction, epilepsy, parkinsonism, and ely 
other disorders that may respond adversely to vagotonic effects. i 

7. Anticholinesterase drugs should be employed prior to ophthalmic aa 
surgery only as a considered risk because of the possible occurrence yes 
of hyphema. h 

8. PHOSPHOLINE IODIDE should be used with great caution, if at all, 7 
where there is a prior history of retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal detach- 
ment to the administration of PHOSPHOLINE IODIDE has not been 
established, retinal detachment has been reported in a few cases during 
the use of PHOSPHOLINE IODIDE in adult patients without a previous 
history of this disorder. 

2. Stinging, burning, lacrimation, lid muscle twitching, conjunctival and 
Ciliary redness, browache, induced myopia with visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4, Iris cysts may form, and if treatment is continued, may enlarge 
and obscure vision. This occurrence is more frequent in children. 

The cysts usually shrink upon discontinuance of the medication, re- 
duction in strength of the drops or frequency of instillation. Rarely, 

they may rupture or break free into the aqueous. Regular examina- 5 
tions are advisable when the drug is being prescribed for the treat- 3 
ment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruction of 
nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for glaucoma ; 
with PHOSPHOLINE IODIDE have been reported and similar changes 
have been produced experimentally in normal monkeys. Routine 
examinations should accompany clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow anti- 3d 
cholinesterase instillation. This may be alleviated by prescribing a 
sympathomimetic mydriatic such as phenylephrine. 

Overdosage: Antidotes are atropine, 2 mg. parenterally; PROTOPAM® 

CHLORIDE (pralidoxime chloride), 25 mg. per kg. intravenously; 

artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg. package for 

dispensing 0.03% solution; 3.0 mg. package for 0.06% solution; " 
6.25 mg. package for 0.125% solution; 12.5 mg. package for 0.25% i 
solution. Also contains potassium acetate (sodium hydroxide or acetic 5 
acid may have been incorporated to adjust pH during manufacturing), s 
chlorobutanol (chloral derivative), mannitol, boric acid and exsiccated « 4 
sodium phosphate. 
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TO ALL 
CONTACT LENS 
. PRACTITIONERS 


A REPORT ON 


AQUAFLEX°® 


SOFT CONTACT LENSES 


FROM THE 


PRESIDENT 
OF UCO 
OPTICS 


INC. 
= 
> 





STANLEY GORDON 


President 


UCO OPTICS, Inc. 


711 North Road 
Scottsville, New York 14546 


Toll free phone: 800-828-4580 
(In N.Y. State: 800-462-4332) 


PURPOSE OF THIS REPORT 


Since we started manufacturing our soft Aquaflex® eontact 
lenses, | have received many inquiries from practitioners 
about these lenses and about our company. | hope this r rg 
port and others to follow will serve to answer some of those 
questions. 


AGREEMENT WITH AMERICAN OPTICAL 


One question frequently asked concerns the nature of own 
agreement with American Optical Company. This questior 
can best be answered by quoting a news item which ap- 
peared in the April 1977 issue of the prestigious journa 
“Contact Lens Forum." We are indebted to that journal anc 
to its editor, Neal J. Bailey, Ph.D., for permission to quote 
the text of that news item in the box below: 















UCO Relationship with AO Clarified 


For those who may be confused about the recent 
agreement between American Optical and UCO 
Optics Corp., developer of the Aquaflex® lens, UCO 
did not sell the lens to AO. At the present time AO 
has bought the right to distribute the lens under its 
own name, AOSoft, for a cost of $1 million and a 
royalty on sales for the next ten years. When AO 
has its manufacturing plant and a supplemental 
N.D.A. approved by the F.D.A., it will pay UCO 
$2 million more. ... UCO will continue to manufac- 
ture and market the lens under the name, Aquaflex®. 






TRIAL SETS 4 


Trial sets are available from both AO and UCO Optics. 
Some fitters who already have bought AO sets ask if they 
can use those sets for diagnostic purposes, and then order 
the patient's final lenses from UCO. The answer is: Yes, 
since all lenses were manufactured by UCO Optics under 
uniform production conditions and identical design and 
quality control. 


PRODUCTION AND DISTRIBUTION 


UCO Optics is working two shifts to produce enough lenses 
to supply its own customers as well as supplying American 
Optical Company. UCO is also setting up another manu- 
facturing plant which will greatly increase its production 
capabilities. Our Aquaflex® lenses are now being distrib- 
uted through our own UCO Optics subsidiary offices:, In- 
quiries from persons or firms interested in becoming sales 
representatives or distributors are welcome. p 


CHEMICAL DISINFECTION APPROVED ‘ 


The cold Chemical Disinfection Regimen developed by 
Burton, Parsons & Co., Inc., is now available for use with 
Aquaflex® lenses, as an alternative to the Thermal Disinfec- 
tion Regimen. The fitter now has a choice of two disinfec- 
tion systems for use by his patients. 





Topcon’ s New Modular: . 
Chair and Stand Syste 


a a 
Adaptable to all your needs today. a A 
, and to your changing needs tomorrow.“ 
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The new Topcon AMC-1 Chair and IS-30 4 
Stand System has been created with bétk,* 
you and your patient in mind. And Topcon’ S., 

modular design allows the. system ` 





n | to grow along with your practice as, 
e- a er the years go by. Š 
| i © Chair Reclines into Flat ` 


















Table Position 

The new Topcon Chair can 
be converted at the touch 
of a footswitch from an 
upright to a level hori- 
zontal "table" position. 
And a motorized Automatic 
Return Buttonon the footswitch 
brings the chair automatically back 
to upright, freeing you to carry out 
other operations. 


New Stand Features Smoother 
Handling, Modular Design 
Our new IS-30 Stand comes 
with two counterbalanced in- 
strumentarms, but is designed 
SO you Can easily add the lower 
arm at a later date. We've made 
the arms longer, so you can swing all three 
arms freely and smoothly in and out of 
place. And the increased length also lets 
you bring the lower arm in closer to your 
patient, while providing for ample leg 
room and assuring stable position- 
ing. A swiveling instrument con- 
sole can also be purchased now, 
or may easily be added later. The 
console standardly comes with three 
re-chargeable instrument wells. An 
auxiliary power source is also standard, 
SO you can add a fourth instrument at 
any time. And the overhead incandescent 
light source is rheostat-controlled for your convenience. 


The Topcon ophthalmic system is really every chair and stand you'll ever need. At a ‘price 
you Can easily afford today! Contact your Topcon dealer or writesto us for added details. 


-- TOPCON 


A New World of Precision Optics 





Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey Be. 








For clearer _" 
examination 
Halogen . 

illumination. 
is whiter 
and brighter; 


But not hotter. In fact our urfique heat! i 
reflecting illumination system means ® 
less discomfort for your patient, and a 
cooler lamp housing. 


The Exeter indirect ophthalmoscope 
incorporates a fundamental advance 
in illumination techniques. The haloger 
lamp emits a whiter light (unlike the 
yellow of incandescents) and stays 
brighter much longer. Dichroic fitters 
above and below the lamp let max- 
imum visible light travel toward the 
subject, at the same time reflecting 
most heat rays backwards out of 
the housing. 


There are many other features, too: 
The optics present an exceptionally 
wide field of view with excellent 
stereopsis; convenient controls adjust 
for height and mirror angle; and the 
entire assembly is comfortable and 
light. Options include red-free and 
cobalt filters, a double teaching mirror, 
and a scleral depressor. 


Please use the coupon below to find 
out more about this new and improved 
indirect ophthalmoscope, available 
only from Mentor Division of Codman, 
Randolph, Mass. 02368. Or call toll 
free 800-225-0460. 


i 
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O Send me descriptive literature 
O Call me 

Name 

Address A 


Zip 
Tel. No. 


Mentor 


SCOPE 
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Take this GANT ¥ 






Bronson-Magnion 


Hand Held 


GIANT MAGNET 


LIGHTWEIGHT 


Hand held giant magnet weighs 
only 4% Ibs., measures 2%” diam- 
eter, 7” long. 


POWERFUL 


10,000 gauss on contact plus ad- 
vantage of automatic pulsing for 
freeing an imbedded foreign object. 


PORTABLE 


Complete magnet, including foot 
switch, rectifier, and case, weighs 
only 30 Ibs. Attractive grained for- 
mica case. 


STERILIZATION 


Gas, will fit smallest portable unit. 


7 ene 
Only 4% toe, 4 
EA 
E 





E-6665 ... .(110-Volt) .. . . $2900.00 
E-6665-1...(220-Volt)... $2960.00 





STORZ INSTRUMENT COMPANY 


3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 
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FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, 
consider the refreshing, longer-lasting comfort of 
Liquifilm® Forte. More than just a tear substitute, 
Liquifilm Forte offers enhanced ocular lubrication 
for hours of soothing relief from the symptoms of 
grittiness, dryness, burning, and irritation due to 
keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 
alcohol, the unique plastic polymer with both lipo- 
philic and hydrophilic properties. Thus, it has an 
affinity for hydrophobic surfaces of the cornea as 
well as for the aqueous. It thickens and stabilizes the 
precorneal tear film, maintains a protective film over 
the entire cornea, and acts as a barrier to evaporation 
from the corneal surface. 


LF 


And dextrose is included to enhance viscosity without Rome 
creating the usual adverse effects of stickiness, fe 
crusting, or blurring associated with other viscous 
solutions. 





NOC 0023.07" 


Recommend Liquifilm Forte...the moisturizer that ft op. sterile 
0z. ste 


dry eyes thirst for. 


Liquifilm’ Forte BSE s 


ENHANCED OCULAR LUBRICANT 


Al IERGIN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P. Q., Canada 
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. Our Small Pupil Feature 
~ has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular oberon 
through small or 
undilated — 


Routine posterior pole 
observation through 
dilated pupils 


Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus 
periphery EASY TO USE built in convergence... no accommodation 


required... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 2 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 


Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 
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SUPRAMID EXTRA° > >` +} 


SUTURE. Polyfilament but neither braided nor twisted. New cable-type "a {í 
construction with several strands enclosed in a perfectly smooth cover are 
of the same material, gives great pliability and superior strength. Strong, # 
handles as silk. No stitch irritation, no growth of tissue tnto suture. Sizes 4 
10-0 to 8. e 4 
AUTOCLAVABLE CONTAINERS with balls of suture suitable for repeated - l 
autoclaving for those who thread needles. Sizes 6-0 to size 8. ar 
`a 
STERILE PACKAGES with swaged-on needles. Side-cutting spatutated, 
reverse cutting and taper point needles. Sizes 10-0 to size 0. @ 
MICRO-SPATULA needles for cataract, keratoplasty and intraocular lens- x 
suturing. Needle wire size 0.14 mm, length 5mm, Code No. 2SC-100 with 
12” of 10-0 Black Supramid Extra suture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 2SC-90 
and 2SC-80 with 12” of Black Supramid Extra suture 9-0 and 8-0 respectively. 





NEW: PLIABLE BLUNT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31 cm 
of 9-0 Black Supramid Extra suture or 10 cm of 10-0 Jackson Platinum-10% Iridium Wire. Code No. BI-90 
or BI-PI-100 respectively. 


NEW: JACKSON PLATINUM-10% IRIDIUM WIRE with 5 inches on SC needle for securing Medallion 
Intra-Ocular lens. Code No: SC-PI-100. 


NEW: YASARGIL NEEDLES—Taper-point, 14 and ' circle, wire sizes 0.07, 0.1 and 0.14 mm for 
micro-neuro and micro-vascular surgery on 10-0 black—Supramid-Extra suture. 


GUIBOR-SMITH SUTURE—for Frontalis Fixation (4-0 Supramid Extra, double-armed with 1 curved, 
reverse-cutting needle): 2GS-1-40 for adults, 2GS-2-40 for Pediatric work. 


von NOORDEN SUTURE for posterior fixation of extraocular muscles, 14 circle spatula needle, 5.5 mm 
long, wire size 0.35 mm with 12” of 5-0 Supramid Extra suture, Double armed. Code No. 2vN-50. 


SUPRAMID® SLEEVES for method by Edward A. Dunlap, M.D. and SUPRAMID® CAPS for method by 
Philip Knapp, M.D. Both used for prevention of adhesions in eye muscle surgery. 


NEW: BEEKHUIS SUPRAMID MENTOPLASTY AUGMENTATION IMPLANT. Pre-rolled, sterile. Three 
sizes: small, medium, large. SUPRAMID® SURGICAL MESH—FOR AUGMENTATION RHINOPLASTY. 
Reference: Beekhuis, G. Jan, M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, 
January 1974. 

SUPRAMID® FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 

Smooth Surface Foil: 15 X 20 cm, thicknesses from 0.05 mm to 2.0 mm, nonsterile. 


Orange-Peel Surface Foil: 0.4 mm thick, 3 X 3 cm, sterile. Method by Pierre Guibor, M.D. 


$ CATALOG GLADLY FURNISHED ON REQUEST e 


° Sole Importer for USA, Canada, Mexico 


S. JACKSON, INC. 


, a 


* 4815 Rugby Ave., Washington, D.C. 20014 60 Eastern Ave., Brampton, Ontario, Canada 
® U.S. and Canadian Trade Marks Registered 
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- -| „a historic event in ophthalmology . . . 
@ e 


Bar’ 13TH ANNUAL SCIENTIFIC ASSEMBLY 
_ | AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


' 
. 


- Joint Meeting with the 


INTERNATIONAL GLAUCOMA CONGRESS 


January 28-February 3, 1978 
EN AMERICANA HOTEL MIAMI BEACH, FLORIDA 


An exciting learning experience designed to help the ophthalmologist attain the highest degree of 
proficiency, skill and excellence in his profession. . 


PROGRAM 


Saturday, January 28: INTERNATIONAL GLAUCOMA CONGRESS | “Current Concepts in Glau- 

coma.” Speakers: Drs. Richard Brubaker, Mayo Clinic; Jules Francois, Univ. of Ghent, Belgium; 
Edward Grom, Caracas, Venezuela; Fritz Hollwich, Univ. of Munster, Germany; K. Iwata, Niigata 
Univ., Japan, G. H. Jonkers, Schiedam, The Netherlands; John Koliopoulos, Athens, Greece; David 
Krohn, New York Univ., New York; Stephen Obstbaum, New York Medical College, New York; 
Frank Polack, Univ. of Florida, Gainesville; Kenneth Richardson, Baylor College of Medicine, 
Houston; Bernard Schwartz, Tufts Univ., Boston, M. Bruce Shields, Duke Univ., Durham; Y. Shiose, 
Nagoya, Japan; H. Saul Sugar, Wayne State Univ., Detroit; Y. Takeda and I. Azuma, Kansai Univ. 
and Osaka Medical College, Japan; Jacob Wilensky, Univ. of Illinois, Chicago; Myron Yanoff, Univ. 
of Pennsylvania, Philadelphia. 


Sunday, January 29: INTERNATIONAL GLAUCOMA CONGRESS II “Recent Advances in Glau- 
coma.” Speakers: Drs. Valentin Abramov, U.S.S.R.; Jose Barraquer, Barraquer Institute, Bogota, 
Colombia; Stanley Becker, Washington Univ., St. Louis; J. E. Cairns, Cambridge, England; Gerald 
Davies, Detroit; Miles Galin, New York Medical College, New York; George Gorin, Albert Einstein 
Medical School, New York; George and Kenneth Haik, Louisiana State Univ., New Orleans; Herbert 
Kaufman, Univ. of Florida, Gainesville; M. L. Kwitko, Montreal, Quebec; H. J. Merte, Univ. of Munich, 
Germany; Donald Praeger, New York Medical College, New York; Winston Roberts, Hilton Head 
Island, SC; Harold Scheie, Scheie Eye Institute, Philadelphia; Bernard Schwartz, Tufts Univ., Boston; 
Richard Smith, Albany Medical College, New York; David Worthen, Univ. of California; San Diego; 
Myron Yanoff, Univ. of Pennsylvania, Philadelphia. 
Monday, January 30: CATARACT Chairman: Dr. David Paton, Baylor Univ., Houston. Speakers 
to be announced. 
Tuesday, January 31: CORNEA Chairman: Dr. Claes Dohiman, Harvard Medica! School, Boston. 
Speakers to be announced. COSMETIC SURGERY Chairman: Dr. Pierre Guibor, New York. 
Speakers to be announced. 
Wednesday, February 1: CONTACT LENSES Chairman: Dr. Antonio Gasset, Univ. of Florida, 
Gainesville. Speakers to be announced. 

- Thursday, February 2: VITREOUS/CHOROID/RETINA Chairman: Dr. Harvey Lincoff, Cornell Univ. 
New York. Speakers to be announced. 
Friday, February 3: PEDIATRIC OPHTHALMOLOGY Chairman: Dr. Donelson Manley, Temple Univ., 

. Philadelphia. Speakers to be announced. ? 

Afternoon sessions will be devoted to a series of tutorial courses and practical workshops, including 
sessions directed by éxperts in Microsurgery, Phakoemulsification, Vitrectomy, Intraocular Lens 
Implant, Fluorescein Angiography, Ultrasonography, Gonioscopy, External Ocular Diseases, 
Computerized Tomography (EMI Scanning), and others 


$ 


Write: Director of Continuing Education: American Society of Contemporary Ophthalmology 
6 North Michigan Ave. Chicago, Ill. 60602 me 
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the proven a 
solid state p32 7 
eye probe system .. 


$ The Final Word in Ocular Melanoma Diagnosis 
e Operating Room Design 
e No voltage over 21 volts 


e in usein office and O.R. at most major 
U.S. Eye Centers and Retina Clinics 


Wa e Complete set of accessories available 
; e Printer and computer compatible 
e Other probes available i 


N. 


Standard 


Serrated 





2 Millimeter 





TECHNICAL ASSOCIATES 


7051 ETON AVENUE * CANOGA PARK, CA. 91303 (213) 883-7043 
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me i THE SECOND 


- . LENS IMPLANT AND CATARACT SURGERY SYMPOSIUM 


. SPONSORED BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 
AND THE 
age MIAMI EYE FOUNDATION, INC. 
MIAMI BEACH, FLORIDA 


DECEMBER 11-15, 1977 
AMERICANA HOTEL, MIAMI BEACH, FLORIDA 


FACULTY 
DOUGLAS ANDERSON, M.D. CHARLES KELMAN, M.D. 
CORNELIUS BINKHORST, M.D. RICHARD KRATZ, M.D. 
HENRY CLAYMAN, M.D. A. EDWARD MAUMENEE, M.D. 
ROBERT DREWS, M.D. EDWARD NORTON, M.D. 
DANIEL EICHENBAUM, M.D. DAVID SHOCH, M.D. 
RICHARD FORSTER, M.D. JOHN SHOCK, M.D. 
MILES GALIN, M.D. BRADLEY STRAATSMA, M.D. 
NORMAN JAFFE, M.D. JERALD TENNANT, M.D. 
HERBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D. 


PURPOSE 

The past decade has witnessed a most exciting revolution in cataract surgery modalities, including 
lens implantation, automated extracapsular surgery and technically improved intracapsular cataract 
surgery. As a result the pressures placed on the modern cataract surgeon by colleagues and patients 
are enormous. 

This symposium will proceed from the eminently successful 1975 BASCOM PALMER-ST. 
FRANCIS IMPLANT SYMPOSIUM. Instruction will be provided by some of the world’s leaders in 
anterior segment surgery. This, together with workshops and lectures, will place these modalities 
in perspective for both the beginner and the experienced. Lens implantation techniques and ad- 
vances will be especially emphasized. 


REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 


FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


; MAKE CHECK PAYABLE TO 
MIAMI EYE FOUNDATION 


APPROVED CONTINUING EDUCATION CREDIT, AMA CATEGORY 1 


NOTICE: The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsoring 
a symposium “‘Vitreous Surgery for the Anterior Segment Surgeon” immediately pre- 
ceding this meeting—December 7-10, 1977—also at the Americana Hotel Miami 
Beach, Florida. 


~~, 
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“ SAVE 10% — ORDER NOW! - na 
Ocular Histoplasmosis Op 


By T. F. SCHLAEGEL, JR., M.D. l - f 


Based on the author's- special in- 
terest in the presumed ocular histo- 


plasmosis syndrome and his first-hand 


experience with about 1300 cases— 


this monograph comprises all that is | 


known about this blinding disease. 


Dr. Schlaegel states that “although i 


the treatment of this condition is dis- 


couraging, | do not agree with those 
who feel nothing should be done. In 
most cases, the ophthalmologist can 
be of help. Corticosteroids are the 
principal agent in the early choroiditis 
stage of the diseases and for treatment 


e w m . 


~ cannot be used. Photocoagulation on «` : 


r- the other hand is by far the best treat- | 
- ment and is indicated for neovascular « 4 


~ 


Nets outside the foveal region.” . 


CONTENTS: Systemic Histoplasmosis. | 
Ocular Histoplasmosis. Clinical Pic- + 
ture. Diagnostic Tests. Unusual Cages 
and Differential Diagnosis. Pathology. e 
‘Pathogenesis. Prognosis. Treatment =, 
the Pohs. Complications from Treat» , 
ment. 

1977, 320 pp., illus., $29.50; 


Discount Price, $26.55 
ISBN: 0-8089-0944-0 


w 


of the fovea where photocoagulation 
FIFTH EDITION 


Ophthalmic Plastic Surgery 


This new edition of a standard work a articular procedure was used, why 
has been revised and enlarged, both in modifications in technic were made, 
text and illustration, to encompass the and what the alternatives were. Ex- 
technical and scientific advances in the panded bibliographies provide a basis 
field. There is a new chapter on oph- for thorough investigation of any sub- 
thalmic pathology and on cosmetic. ject in ophthalmic plastic surgery. The 
surgery. In addition, the entire book author has thus improved upon an al- 
has been reorganized, especially the ready highly acclaimed work to make > 
chapters on lid repairs and reconstruc- this Fifth Edition as complete and de- 
tion. tailed as possible. 

The technics and methods presented 1976, 688 pp., illus., $39.50; 
are founded on a lifetime of study and Discount Price, $35.55 
experience. Dr. Fox fully explains why /SBN: 0-8089-0966-5 


Send payment with order and save postage plus 50¢ handling charge. 
Prices are subject to change without notice. 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 i 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following books: 
— copies, Schlaegel: Ocular Histoplasmosis @ $26.55 è 
° — copies, Fox: Ophthalmic Plastic Surgery, Fifth Edition @ $35. 55 


Check enclosed— Bill me— 


NAME 
ADDRESS 
CITY/STATE/ZIP i 
a i= New York residents please add sales tax. 
Direct all orders to Mr. Paul Negri. AmJlOph/7/77 
a 
Sarre 
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E aia The Post Graduate Institute 

oa of the New York Eye and Ear Infirmary 

-: Announces _ | 

| The Twentieth Series of Post Graduate Courses 
for Specialists in Ophthalmology 

1977 


— —_> 
a AMA-CME 
CREDITS* ° 
DATE COURSE TUITION (CATEGORY 1) 
OCTOBER 
13 Diagnostic Ultrasonography 
and Computerized Axial 
Tomography 75.00 8 hours 
14 Indirect Ophthalmoscopy 100.00 8 hours 
Fundus Drawing 50.00 3 hours 
21 Fluorescein Angiography 100.00 8 hours 
22 Argon Laser Photocoagulation 100.00 8 hours 
28 Glaucoma Workshop 75.00 8 hours 
29 Medical and Surgical Glaucoma 75.00 8 hours 
NOVEMBER 
4 Ocular and Adnexal Pathology 150.00 16 hours 
7 Plastic Eye Surgery 200.00 48 hours 
14 Strabismus Surgery 150.00 16 hours 
16 The Lacrimal System 75.00 8 hours 
17 Neuro Ophthalmology 150.00 16 hours 
19 Clinical Perimetry 75.00 8 hours 
DECEMBER 
2 Corneal Contact Lenses 75.00 8 hours 
3 Ophthalmology in Medical 
Practice 75.00 8 hours 
5 Review in Basic Subjects in 
Ophthalmology 450.00 48 hours 


* All of the above courses qualify for Category 1 credits towards the American Medical Association 
Continuing Medical Education Physicians Recognition Award. 


ee ee 


For Catalogue and turther information, please write: 
Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteen Street \ 


New York, New York 10003 


Yy 


Or 


} r Se Pc, 
= wy! —— . : 
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OPHTHALMIC SURGERY PROGRAMS - 1977-1978 ` t 
JULES STEIN EYE INSTITUTE M f 

r AND eX 


THE DEPARTMENT OF OPHTHALMOLOGY UCLA SCHOOL OF MEDICINE 


_ The Ophthalmic Surgery Programs consist of Courses and Workshops that provide practical instruc- 
tion concerning current techniques and related aspects of ophthalmic surgical procedures. Conducted by 
the Faculty of the Department of Ophthalmology and the Jules Stein Eye Institute, these programs are 
designed for the practicing ophthalmologist. 


Courses include comprehensive didactic presentations, a detailed syllabus, demonstrations, and dis- . J s 
o 
kd 
& 





cussion periods. Major emphasis is given to supervised practice surgery in the Ophthalmic Surgery 

Laboratory of the Institute. 
Workshops present concise didactic material, syllabus items, and discussions. Primary attention is 
. 


devoted to supervised practice surgery. i 
For each surgical Course and Workshop, the Institute provides appropriate major surgical equipment 
(e.g., phacoemulsification units, vitrectomy instruments, and photocoagulators); special items such as et> 
intraocular lenses, surgical microscopes, practice eyes, and mannequins; and customary supplies such -n 
as sutures, irrigating fluids, and sponges. Prior to each program, participants will receive recommended e 3 
detailed information regarding the required personal surgical instruments, pre-program reading, and , 
other aspects of the program. i 
8 
Date Workshop Chairman 
September 17, 1977 — Cataract Surgery and Intraocular Lens 
ininlantetion.Workehop. -Aee gyre ves a E 2 POR Rey eee Bradley R. Straatsma, M.D. 
Charles C. Barnes, M.D. Kenneth J. Hoffer, M.D. Howard H. Stone, M.D. 
Murry K Weber, M.D. i ý 
Enrollment Fee — $225.00 (Limit — 15 participants) ` 
October 22, 1977 — Photocoagulation Therapy Workshop .........-....«:. Stanley M. Kopelow, M.D. 3 
Barry M. Kerman, M.D. Alan L. Norton, M.D. Norman D. Petersen, M.D 
John R. Privett, M.D. í 
Enrollment Fee — $200.00 (Limit — 20 participants) 
November 19, 1977 — Glaucoma Surgery Workshop ...............+5:. Robert E. Christensen, M.D. 
Kenneth J. Hoffer, M.D. Timothy V. Scott, M.D. Roger W. Sorensen, M.D 
Howard H. Stone, M.D. ; 
Enrollment Fee — $200.00 (Limit — 15 participants) 
December 3, 1977 — Corneal Surgery Workshop .......... 5.0 cscs eee ee eee Thomas H. Pettit, M.D. 
Patricia E. Bath, M.D. C. Richard Elander, M.D. Jeremy E. Levenson, MD % 
Enrollment Fee — $200.00 (Limit — 15 participants) ay 
January 21, 1978 — Ophthalmic Plastic Surgery ... m.. sase eses neus eee eee Henry |. Baylis, M.D. 


Robert E. Bartlett, M.D. David F. Kamin, M.D. Norman Shorr, M.D. 
Enrollment Fee — $200.00 (Limit — 20 participants) 


February 3 & 4, 1978 — Phacoemulsification Surgery Course ...............55, Alan L. Shabo, M.D. 
Robert E. Christensen, M.D. Jeremy E. Levenson, M.D. James W. McKinzie, M.D 
Thomas H, Pettit, M.D. George B. Primbs, M.D. 
Enrollment Fee — $300.00 (Limit — 20 participants) 


March 11 1978 — Cataract Surgery and Intraocular Lens 
Implantation: Workshop. iti. e oe be os oe Fee viele ia ewe Bes ws Bradley R. Straatsma, M.D. 
Charles C. Barnes, M.D. Kenneth J. Hoffer, M.D. Howard H. Stone, M.D. 
Murry K. Weber, M.D. ; 
Enrollment Fee — $225.00 (Limit — 15 participants) 


May 6, 1978 — Retinal Surgery Workshop .-. iu. s e ue h e da n ean eee Allan E. Kreiger, M.D. 
Barry M. Kerman, M.D. Louis M. Spencer, M.D. Bradley R. Straatsma, M.D 
Enrollment Fee — $200.00 (Limit — 15 participants) 


June 10, 1978 — Strabismus Surgery Workshop... . cw r i een cece eee et e io Leonard Apt, M.D. 
Bernard S. Davidorf, M.D. Bronislav M. Lazich, M.D. Arthur L. Rosenbaum, M.D. 
Stephen S. Seiff, MD. Roger W. Sorenson, M.D. 

Enrollment Fee — $200.00 (Limit — 15 participants) 


seil. 


Please indicate Workshop(s) preferred: 
Date 





Date 





I am enclosing check in the amount of $—— ~- —— for enrollment in the Workshop(s) in- i 
dicated above. | understand | will receive confirmation of my enrollment by return mail, or in the event 
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The Department of Ophthalmology of the St. Vincent’s Hospital and Medical Center of Néw 
York will hold its annual clinical meeting November 2—5, 1977 (Wednesday through Satur- 
day). Three days of the meeting will be devoted to glaucoma and will present some of the 
world’s great authorities on glaucoma diagnosis and management. Symposia and courses will 
be conducted affording a unique opportunity to listen to and exchange ideas with renowned 
experts in this difficult area. Special attention will be given to glaucoma diagnosis, conservative 
and surgical management. 


Practical Courses in Glaucoma, Contact Lenses and Intraocular Lenses 


Special Ophthalmic Assistance Course Program coordinated by Don Wong 


Robert A. D’Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmology Meeting Chairman 


Jules Francois, M.D. 
Honorary Meeting Chairman 


GLAUCOMA FACULTY 


Mansour Armaly, M.D. Hugo Hager, M.D. Irving H. Leopold, M.D. 
Frederick C. Blodi, M.D. G. Peter Halberg, M.D. Frank W. Newell, M.D. 
James E. Burris, M.D. Raymond Harrison, M.D. Steven M. Podos, M.D. 

_ Jorge N. Buxton, M.D. Paul Henkind, M.D. Kenneth T. Richardson, M.D. 
Alfonse A. Cinotti, M.D. John N. Hetherington, M.D. A. Benedict Rizzuti, M.D. 
Giuseppe Cristini, M.D. Gerald Kara, M.D. Robert N. Shaffer, M.D. 
Oliver H. Dabezies, Jr., M.D. Yoshiaki Kitazawa, M.D. David Shoch, M.D. . 

"Robert A. D’Amico, M.D. Allan E. Kolker, M.D. George L. Spaeth, M.D. F 

J. Terry Ernest, M.D» David L. Krohn, M.D. William Townsend, M.D. 
Peter Y. Evans, M.D. Carl Kupfer, M.D. Richard C. Troutman, M.D. x 
Max Forbes, M.D. Maurice Langham, Ph.D. Frank J. Weinstock, M.D. ; 
Jules Francois, M.D. Pei-Fei Lee, M.D. David M. Worthen, M.D. ` ; 


Tom Zimmerman, M.D. 
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LENS CONFERENCE : 
Saturday—November 2, 3, 4, 5, 1977 as ‘ 


| 


Easfern Regional Meeting Contact Lens Association of Ophthalmologists, Inc. 


CONTACT AND INTRAOCULAR LENS FACULTY 


Malcolm Bibby, Ph.D. Robert A. D’Amico, M.D. Kenneth B. Juechter, M.D. 

Warren J. Blaker, Ph.D. Robert C. Drews, M.D. Kenneth Michaile, M.D. = 
Stephen E. Bloomfield, M.D. Michael W. Dunn, M.D. Teruo Miyata, Ph.D. 

Richard D. Binkhorst, M.D. Gerald L. Feldman, Ph.D. John F. Morgan, M.D. 

Mary Bruch G. Peter Halberg, M.D. Arnauld F. Scafidi, M.D. 

L. Dean Clements Jack Hartstein, M.D. Joseph Soper 

Oliver H. Dabezies, Jr., M.D. Paul R. Honan, M.D. Harold Stein, M.D. 


REGISTRATION INFORMATION 


Registration Fee for the four day meeting is $225.00. This includes luncheons, social function, and a 
printed volume of the transactions of the glaucoma segment. 


For Ophthalmology Residents — $125.00 (Must be identified in writing by the Chairman of the 
Department.) 


Ophthalmic Assistant Courses will be given on Tuesday, November 1, 1977. Assistants may 
attend the courses during the entire meeting. Registration Fee for Ophthalmic Assistants is 
$75.00. (Must be identified in writing by the Ophthalmologist employer.) 


For further information and registration write to: 


Department of Ophthalmology 

St. Vincent’s Hospital and Medical Center of New York 
153 West 11th Street 

New York, New York 10011 N 


This Continuing Medical Education offering meets the criteria for 
32 hours of credit in Category I for the Physician’s Recognition 


Us Award of the American Medical Association. ¢ 
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- |" * "BASCOM PALMER EYE INSTITUTE - 
ae DEPARTMENT OF OPHTHALMOLOGY 
“=. UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


í Presents 


(à VITREOUS SURGERY FOR THE ANTERIOR 
SEGMENT SURGEON 


oe December 7-10, 1977 
Americana Hotel, Miami Beach, Florida ° 
Faculty 
George Blankenship, M.D. Richard Forster, M.D. 
Henry Clayman, M.D. Jonathan Herschler, M.D. 
Jackson Coleman, M.D. Norman Jaffe, M.D. 
Nicholas Douvas, M.D. David Kasner, M.D. 
Daniel, Eichenbaum, M.D. Robert Machemer, M.D. 
Henry Edelhauser, Ph.D. Edward W. D. Norton, M.D. 


Program Chairmen 
Robert Machemer, M.D. Daniel Eichenbaum, M.D. 


The advent of automated vitreous surgery is a major breakthrough in the therapy 
of heretofore unmanageable conditions. The uses of vitreous surgery are of benefit 
not only to the retina surgeon, but also to the anterior segment surgeon. The purpose 
of this symposium is to discuss the application of these techniques for anterior 
segment surgery, and to provide instruction in the various modalities. 


This program is accredited in Category 1 for the Physicians’ Recognition Award of 
the American Medical Association. Registration fee is $250 for practitioners and 
$150 for residents upon application by their Department Head. Elective practical 
courses on animal eyes will be available at a cost of $50 per session—limited en- 
rollment. Mail registration fee (U.S. dollars only), payable to ‘‘Continuing Education 
in Ophthalmology, Inc.” , Bascom Palmer Eye Institute, P.O. Box 520875, Miami, 
Florida 33152. 
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The Second Lens Implant and Cataract Surgery Symposium jointly sponsored by 
the Bascom Palmer Eye Institute, University of Miami School of Medicine, St. Francis 


«| Hospital and the Miami Eye Foundation will immediately follow this meeting— | 
December 11-15, 1977, Americana Hotel, Miami Beach, Florida. ) 
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THE 
HERMANN EYE 


CENTER 


in celebration of its opening, 


will present a 


CONGRESS OF OPHTHALMOLOGY ‘| _ 


December 8, 9, 10, 1977 


sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, 
The Medical School 


TOPICS: 


Corneal Surgery 
Glaucoma 
Intraocular Lenses 


PARTICIPANTS: 


Crowell Beard, M.D. 
Alston Callahan, M.D. 
Donald J. Doughman, M.D. 
Max Fine, M.D 

Miles A. Galin, M.D. 
William S. Hagler, M.D. 


and 


Ophthalmic Plastics 
Pediatric Ophthalmology 
Retina 


Eugene M. Helveston, M.D. 


John C. Mustarde, M.D. 
Marshall M. Parks, M.D. 
H. Saul Sugar, M.D. 
William Tasman, M.D. 
Jerald L. Tennant, M.D. 


Faculty of the Department of Ophthalmology 
Registration Fee: $100.00 


For further information, contact: 


Department of Ophthalmology 


1100 Hermann Professional Building 


Houston, Texas 77030 
Phone: (713) 790-1100 
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KRESGE EYE INSTITUTE OF - 
WAYNE STATE UNIVERSITY 


Presents a fiye-day intensive continuing education course 


Ophthalmology: Basic and Clinical Review 


November 28 — December 2, 1977 


DEARBORN INN 
Dearborn, Michigan 


OPTICS AND REFRACTION ................ Robert D. Reinecke, M.D., Chairman, 
(4 Hours) Department of Ophthalmology, Albany Medical 
College of Union University 

NEUROANATOMY AND NEURO-OPHTHALMOLOGY ....... Myles M. Behrens, M.D., 
(4 Hours) Chief, Neuro-Ophthalmology Unit, Columbia 


Presbyterian Medical Center, 
Edward Harkness Eye Institute 


PATHOLOGY! ........ Myron Yanoff, M.D., Chief Section of Ophthalmic Pathology, 

(4 Hours) Department of Ophthalmology, Hospital of the University 

of Pennsylvania and Scheie Eye Institute 

PATHOLOGY A re ent ii a sa toe, cle a a a le a ohne meena Myron Yanoff, M.D. 
(4 Hours) 

STRABISMUS... bee Alan B. Scott, M.D., Associate Director, Smith-Kettelwell 

(4 Hours) Institute of Visual Sciences 

CORNEA AND EXTERNAL DISEASES ..... Juan Arentsen, M.D., Assistant Professor, 

(4 Hours) Jefferson University; Associate Director, 

Cornea Service, Wills Eye Hospital 

PHARMACOLOGY AND THERAPEUTICS ........... Joel S. Mindel, M.D., Assistant 

(4 Hours) Professor, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

GLAUCOMA AND METABOLIC DISEASES ...... Stephen M. Podos, M.D., Professor 

(4 Hours) and Chairman, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

EMBRYOLOGY, GENETICS, AND ANATOMY ....... Alan M. Laties, M.D., Professor 

(4 Hours) of Ophthalmology, University of 

Pennsylvania Medical School 

MEDICAL OPHTHALMOLOGY ........ Paul Henkind, M.D., Professor and Chairman, 

(4 Hours) Department of Ophthalmology, Montefiore 


Hospital and Medical Center 


Course Directors: Maurice Croll, M.D., Director; Leo Croll, M.D., Co-Director 


Kresge Eye Institute Faculty: John W. Cowden, M.D., Karni W. Frank, M.D., Robert N. 
Frank, M.D., Robert S. Jampel, M.D., Ph.D., Harold Weiss, M.D., Dong H. Chin, 
M.D., Ph.D. 


Registration fee: $400.00 (includes luncheons and cocktail party). 
EARLY REGISTRATION IS ADVISED. s 


e For more information, write or call: 


Beaufort Cranford, Conferences & Institutes. 
Wayne State University, Detroit, Michigan 48202 (313) 577-2406 


Checks should be made payable to WAYNE STATE UNIVERSITY — KEI 
Category | Continuing Medical Education: 40 hours 
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IOLAB has developed The Lens} 
Unsurpassed in Visual Acuity and Precision 














Shown: Model No. 91 “Choyce” Style lens 


You’ve been asking for quality in a 
is equal to that of your surgery, and 
w it’s here. lolab has taken fifteen years 
practical experience in precision 
tical design and fabrication and applied 
o the intraocular lens. This experience 
; been used in manufacturing a lens Model 12P 
: only excelling in its physical attributes, 
t also in its exceptional contribution to 
: eye as an optical system. 

lolab has imparted in its lenses 
‘visual acuity (resolution), surface 
sh, and power error normally associated 
h that of the finest precision glass 
ses. The uniform “flatness” of the 
no surface, and in the case of the 
1oyce” style anterior chamber lens, 
‘footplates, is checked against a 
‘cision, Optically flat test plate. 

So look into the company that 
‘Oduced the non-hydrolizing “prolene”* 
p and the permanently engraved 
ntification system on every lens. 


duct of Ethicon Inc. 
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B ICORPORATION 
The Precision Optics People 


ns ° —— ii 560 West Terrace Wav. San Dimas. California 91772 A, 
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A COMPREHENSIVE COURSE IN 


INTRAOCULAR LENSES 


Otitstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 
| Robert M. Sinskey, M.D., Course Director 
Richard Kratz, M.D. James Little, M.D. Edwin Hill, M.D. 
Jerry Pierce, M.D. Richard Holmes, M.D. 
Richard Hulquist, M.D. Richard Elander, M.D. James McKinzie, M.D. 
Course limited to 16 Fee: $750.00 - 
26 Hours CMA-AMA Category 1 Credit Cavitron Approved 
GUEST FACULTY ° 


Mr. Eric Arnott — Great Britain Miles Galin, M.D. — U.S.A. John Sheets, M.D. — U.S.A. 
Ronald Barnet, M.D. — U.S.A. William Harris, M.D. — U.S.A. Richard Troutman, M.D. — U.S.A. 
Richard Binkhorst, M.D.—U.S.A. Francis G. Hurite, M.D. — U.S.A. William Vallotton, M.D. — U.S.A. 
M. U. Dardenne, M.D. — Michail Krasnov, M.D. — USSR Murray Webster, M.D. — U.S.A. 

West Germany Donald Praeger, M.D. — U.S.A. John Weisel, M.D. — U.S.A. 
Slava Fyodorov, M.D. — USSR Steven Ryan, M.D. — U.S.A. 


COURSE INCLUDES: 

10 or more live cases with Mark 8 Choyce lenses, Binkhorst type lenses and the new Proline and all 
methylmethacrvlate lenses using intracapsular, extracapsular, and the latest modifications of the 
Phacoemulsification techniques, Animal surgery, Patient selection, Post-operative examinations, Pre 
and Post-operative care, “INTRAOCULAR LENS CALCULATION,” Complications including removal and 
changing of lenses. 

Brainstorming with the Faculty 


COURSE DATES 


September 22-24, 1977; October 20-22, 1977; November 10-12, 1977 
and December 8-10, 1977. 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please Detach and Mail to: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard — Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 


September [] October | November (] December [| A 
| am interested, but can't make these dates. Send information on future courses. 
a 
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Open to the 
profession 


3rd Binkhorst 
Medal Lecture: 
Norman S. Jaffe 


Satellite meeting 











Preparation 
for Investigative 
Status of IOL's 





American Intra-Ocular 
Implant Society 


October 2, 1977 
Dallas Hilton Hotel 
Grand and Junior Ballroom 
9 a.m. to 5 p.m. 







9a.m. - 12 noon * Scientific Papers 





1 p.m. - 3:30 p.m. + Clinical Symposia 





3:30 p.m. - 5 p.m. + Business Meeting 
Members only 






¿L - CALL FOR PAPERS 
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CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 
ANNUAL SCIENTIFIC MEETING 
Monday, October 3, 1977 — 8:00 p.m. 
Ballroom, Fairmont Hotel, Dallas, Texas 
THE PROFESSION IS CORDIALLY INVITED @ NO REGISTRATION FEE 
PROGRAM 


PRESIDENT’S OPENING REMARKS 
G. Peter Halberg, M.D., F.A.C.S. 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman, M.D., F.A.C.S., Chairman 


PARTICIPANTS 
Joseph A. Baldone, M.D. Richard H. Keates, M.D. 
John W. Chandler, Jr., M.D., F.A.C.S. Anthony B. Nesburn, M.D. 
Walter J. Stark, M.D. 


EXTENDED WEARING OF CONTACT LENSES: THE FDA POINT OF VIEW 
Mary Bruch 


SYMPOSIUM ON SECONDARY IMPLANTATION OF INTRAOCULAR LENSES 
Jack Hartstein, M.D. and Richard P. Kratz, M.D., Co-Chairmen 


Cornelius Binkhorst, M.D.: Observation on Secondary Implants 

James P. Gills, M.D.: Exchanging Implants and Rehabilitation of the Anterior Segment 
Gerald L. Tennant, M.D.: Corneal Endothelial Changes with Secondary Implants 
Furmon E. Hardenbergh, M.D., F.A.C.S.: Visual Results Following Secondary Implants 
Kenneth B. Juechter, M.D.: Capsule Fixation: Evaluation of Mechanism 


CLOSING REMARKS BY THE PRESIDENT ELECT 
Jack Hartstein, M.D. 


BUSINESS MEETING — MEMBERS IN GOOD STANDING ONLY 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. G. PETER HALBERG, M.D., F.A.C.S. 
Corresponding Secretary President e 
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A HISTOPATHOLOGIC REVIEW OF 168 CASES 
OF PRERETINAL MEMBRANE 


JOHN G. CLARKSON, M.D., W. RICHARD GREEN, M.D., AND DARCY MASSOF, B.A}! 
Baltimore, Maryland 


Membrane formation along the surface 
of the internal limiting membrane of the 
retina appears clinically in forms ranging 


_ from visually insignificant translucent 


- wrinkling to an extensive periretinal cel- 


lular proliferation which, through trac- 
tion, may lead to a total retinal detach- 
ment (with creation of fixed retinal folds) 
resulting in blindness. Clinical and histo- 
pathologic studies of human eyes have 
considered the cellular composition and 
origin of idiopathic membranes resulting 
in the clinical picture of what has been 
called premacular fibrosis,! preretinal vit- 
reous membrane,” and surface wrinkling 
retinopathy.* A similar clinical picture 
has been seen after trauma, ocular surgery 
or inflammation, or retinal vascular dis- 
ease; when this condition occurs after 
retinal detachment surgery, it has been 
called macular pucker.® More extensive 
membrane formation may occur along the 
inner retina in association with retinitis 
proliferans from other causes,®> for ex- 
ample, diabetes, hypertension, vascular 
occlusion, Eales’ disease, sickle hemo- 
globinopathy, and the like, or with 


From the Eye Pathology Laboratory, Wilmer 
Ophthalmological Institute and Department of Pa- 
thology, Johns Hopkins Medical Institutions, Balti- 
more, Maryland. This study was supported in part 
by Public Health Service research grant EY00028 
from the National Eye Institute, National Institutes 
of Health (Dr. Clarkson). 

Reprint requests to W. Richard Green, M.D., Eye 
Patholegy Laboratory, Johns Hopkins Hospital, 


: Baltigngre, MD 21205. 
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long-standing retinal detachment. Recent 
experimental studies have shown that the 
condition known as massive vitreous re- 
traction appears to be the result, in part, 
of proliferation of cellular membranes 
both on the inner and outer retinal surfac- 
es and has been termed massive perireti- 
nal proliferation.® 

This study was devised to determine 
the prevalence, cellular composition, and 
pathogenesis of all types of preretinal 
membranes on file in the Eye Pathology 
Laboratory. 


MATERIAL AND METHODS 


We reviewed histologic sections from 
2,000 cases on file here to determine the 
prevalence of preretinal membrane for- 
mation. Sixteen hundred of these 2,000 
cases were consecutive in the period be- 
tween January 1968 and December 1969. 
An additional 200 consecutive cases were 
registered in the first three months of 
1966 and 200 other consecutive cases 
were registered in the last six months of 
1974. 

The cases of preretinal membrane dis- 
covered in this review, and those previ- 
ously coded as manifesting preretinal 
membrane formation, were reviewed to 
determine the location and histologic 
type of membrane. 

Detection of the preretinal membrane 
at the time of gross examination varied 
depending on the thickness and type of 
membrane and the associated features. In 
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the case of glial preretinal membranes, 


Š only those with wrinkling of the internal 
, © limiting membrane were detected grossly. 


we 


ve 


-AlL of the cortical vitreous membranes 
had associated wrinkling of the internal 
limiting membrane and were detected 
, grossly. Most of the retinal pigment epi- 
. thelial preretinal membranes were detect- 
ed grossly because of the presence of 
pigmentation. Generally the fibrous and 

roinflammatory types of membranes 
were detected grossly because of the 


A- thickness of the membrane and apparent 


traction on the retina. 

All specimens had been stained previ- 
ously with hematoxylin and eosin. The 
PAS reaction was obtained in all cases 
and other special stains including Fon- 
tana, Prussian blue, Masson's trichrome, 
and colloidal iron were prepared when in- 
dicated. Membranes that were too exten- 
sive to permit categorization of cellular 
detail by light microscopy were eliminat- 
ed from the study. The major histopatho- 
logic diagnoses were noted on each case. 
In selected cases, specimens were pre- 
pared for electron microscopic examina- 
tion. 

We obtained historical information re- 
garding systemic and ocular disease by 
reviewing the autopsy reports or hospital 
records in most of the postmortem cases. 
We examined the data regarding systemic 
and ocular history forwarded with the 
surgical specimens. 


RESULTS 


Of the 2,000 cases reviewed, 388 were 
surgical enucleations and 1,612 were 
postmortem cases. Eighty-three of the 388 
surgically enucleated eyes showed preret- 
inal membranes (21.5%), whereas prereti- 
nal membranes were present in 27 of the 
1,612 postmortem cases (1.7%). The over- 
all prevalence was 5.5% (Table 1). We 
calculated these prevalence data by using 
only those figures obtained in the study of 
2,000 consecutive cases. 
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TABLE 1, 


PREVALENCE OF PRERETINAL MEMBRANES 
IN 2,000 CONSECUTIVE CASES 
=_e eee 


No. % 





Post mortem 27/1,612 1.7 
Surgical 83/388 21.5 
Overall 110/2,000 55 


prevalence 


A total of 168 cases of preretinal mem- 
brane were available for review including 
110 cases extracted from the 2,000 cases 
we reviewed, and 58 cases previously 
coded as manifesting preretinal mem- 
brane. A summary of the historical data of . 
all 168 cases is recorded in Table 2. One 
hundred eight eyes had been surgically 
enucleated, while 60 were obtained post 
mortem. Of these 60 eyes, 18 cases were 
bilateral, 20 in right eyes, and 22 in left 
eyes. Sex was recorded in 158 cases and 
included 77 males and 81 females. In 159 
cases, age range was from 4 months to 102 
years; the average age was 56 years. The 
membranes were categorized according to 
cellular composition by light microscopy 
as glial, fibrous, “cortical vitreous,” pig- 
ment epithelial, fibroinflammatory, and 
combinations of two or more of the pre- 
ceding types (Table 3). 


TABLE 2 


HISTORICAL DATA ON 168 
PRERETINAL MEMBRANES 


No. of Cases 


Prior ocular surgery 58 
Ocular trauma 31 
Glaucoma (including secondary) 13 
Intraocular tumor 
Recurrent uveitis 
Retinopathy 

Leukocoria 
Endophthalmitis 

Retinal vascular occlusion 
Behcet’s disease 

Pars planitis 

No ocular abnormality 
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«TABLE 3 


CELLULAR COMPOSITION OF 
168 PRERETINAL MEMBRANES 








No. of 
Membranes 
Glial 61 
Fibrous or fibrovascular 28 
Cortical vitreous 22 
Pigment epithelial 16 
Fibroinflammatory 15 
Combinations 24 
Melanoma ji 
Endothelial 1 


Glial preretinal membranes—Mem- 
branes composed of cells with small 
spindle-shaped nuclei and scanty cyto- 
plasm, and sometimes appearing in a sin- 
gle layer but often multilaminated, were 
classified as glial. A total of 61 eyes had 
membranes composed of this cell type. 
Thirty-two were cases of surgical enucle- 
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PRERETINAL MEMBRANE 3 


a e e 
ation and 29 were postmortem cases. Of 
these 29 cases, nine were bilateral. Wrin- 


kling of the internal limiting membraņè ° 


was noted in 29 cases (Fig. 1). 

We traced the origin of the membrane 
in 51 of the 61 cases to a discontinuity in 
the internal limiting membrane or to a 
continuity with the optic nerve head. In 
32 cases the discontinuity in the internal 
limiting membrane was present as a reti- 
nal hole (Fig. 2); as a retinal pit with 
localized discontinuity but without por- 
tions of subjacent inner retina (Fig. 3); or 
as overlying a major retinal vessel (Fig. 4). 
In 15 cases, these membranes were con- 
tinuous with the optic nerve head (Fig. 5). 
In four cases we observed both a continu- 
ity with the optic nerve head and a dis- 
continuity in the internal limiting mem- 
brane. 

We established the status of the vitre- 
ous in 46 cases: either complete or partial 


Fig. 1 (Clarkson, Green, and Massof). Wrinkling of the internal limiting membrane 
« (arrowhead) associated with a thin, glial preretinal membrane (arrow) (hematoxylin and 
_ eosiņ, X320). 


x 
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Fig. 2 (Clarkson, Green, and Massof). Top, Low- 
power view of a peripheral retinal hole with glial 
preretinal membrane extending on the inner surface 
of the retina anteriorly and posteriorly (PAS, x65). 
Higher power of anterior (center) and posterior 
(bottom) margins of hole with glial preretinal mem- 
‘brane (arrows) extending along the inner surface of 
the internal limiting membrane (arrowheads) (center 
and bottom, PAS, x390). 


posterior vitreous Separation occurred in 
44 cases as demonstrated with the colloi- 
dal iron stain for acid mucopolysaccha- 
eide. In 48 cases the glial preretinal mem- 
brane was posterior to the equator, typi- 
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cally in the macular or perimacular area. 
In 21 of these 48 cases, the membranes 
were noted both peripherally (anterior to 
the equator) and posteriorly. In 13 cases 
the membranes were anterior to the equa- 
tor. 

Four membranes were vascularized. 
Thirty-nine cases with glial preretinal 
membranes had history of prior ocular 
surgery or trauma. Fifteen cases were 
associated with diabetes mellitus or arter- 
iosclerotic cardiovascular disease. In 
three eyes enucleated for intraocular tu- 
mor, a glial preretinal membrane «was an 
incidental finding. In 26 cases of prior 


ocular surgery, 20 were cataract extrac- | 


tions (Table 4). 

In six cases a retinal detachment was 
present histologically; in an additional 
three cases, successful retinal reattach- 
ment surgery had been performed, one of 
which was bilateral. 


Case 1—A 71-year-old man had no ocular prob- 
lems until he developed cataracts in both eyes. An 
uncomplicated cataract extraction was performed in 
the right eye in March 1967 and in the left eye in 
November 1967. He did well until April 1968 when 
a retinal detachment was observed in the left eye 
(Fig. 6). A scleral buckling procedure was per- 
formed with successful reattachment of the retina. 
Visual acuity, however, was 6/60 (20/200) and a 
“cystic” change was noted in the macula. 

In June 1969, he developed a retinal detachment 
in his right eye that was successfully repaired in 
June 1970. Visual acuity postoperatively was 6/60 
(20/200) and was attributed to a lamellar hole. 

In February 1974, the patient died of complica- 
tions related to metastatic bronchogenic carcinoma. 
The eyes were obtained post mortem. 

GROSS EXAMINATION—Both eyes were of normal 
size and consistency. Externally an encircling 
scleral buckle surrounded each globe and was locat- 
ed just anterior to the equator. Both eyes were 
aphakic, and transillumination defects were present 
in each iris. 

Each eye was sectioned horizontally. In the right 
eye, the retina was attached. There was folding of 
the retina in the macular area and considerable 
pigmentary change overlying the scleral buckle an- 
teriorly. The left eye had similar changes in the 
macular area. Serial sections through the macula 
area of both globes were prepared. 3 

HISTOLOGIC EXAMINATION —ÎÍn the right eye, the 
anterior segment had a well-healed limbal incisior 
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Fig. 3 (Clarkson, Green, and Massof). Top, Retinal pit (asterisk) with glial cells 
extending from the retina through the defect in the internal limiting membrane to form a > 
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. preretinal membrane (arrows) (PAS, X75). Bottom, Higher power of posterior margin of 
retinal pit (asterisk) showing direct continuity of the glial preretinal membrane (arrow- 
head) with the retina through a break in the internal limiting membrane. Arrow indicates 
the end of the internal limiting membrane. The spherical globules are corpora amylacea 


* (PAS, x185). 





wound. The eye was aphakic. The retina was at- 
tached and was fairly well preserved. In the macular 
area prominent wrinkling of the internal limiting 
membrane was detached from subjacent retina in 
areas. A thin membrane along the surface of the 
internal limiting membrane bridged the folds in it. 
This membrane was composed of cells with small 
oval nuclei (Fig. 7). It extended from the macula 
anteriorly to the equator on both the nasal and 
temporal sides, and was continuous across the optic 
nerve head. The only area of prominent wrinkling of 
the internal limiting membrane, however, was in the 
macula (Fig. 8). In the macula temporally, a defect 
in the internal limiting membrane overlay a major 
- retinal vessel (Fig. 9). This defect was present in 
each of 100 serial sections taken through this area. 
The preretinal membrane was continuous with the 
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Fig. 4 (Clarkson, Green, 
and Massof). Glial preret- 
inal membrane (arrow- 
head) originating at a 
defect in the internal lim- 
iting membrane overlying 
a retinal vessel. Arrow in- 
dicates one end of the dis- 
continous internal lim- 
iting membrane (PAS, 
x 170). 


inner retinal surface in this area. The membrane was 
mainly monolayered. In areas, pigment-laden mac- 
rophages were interposed between the preretinal 
membrane and the internal limiting membrane of 
the retina. The retinal pigment epithelium was unre- 
markable except anteriorly where there was some 
alternate pigment clumping and thimning overlying 
the scleral buckle. The choroid and optic nerve were 
unremarkable. The vitreous was detached posterior- 
ly and remained attached only at the ora serrata on 
either side. 

MICROSCOPIC EXAMINATION—The left eye had 
similar changes. In the macular area, a preretinal 
membrane was virtually identical to that in the right 
eye. There was wrinkling of the internal limiting 
membrane and folding of the subjacent full- 
thickness retina. In the macular area, the wrinkled 


Fig. 5 (Clarkson, Green, 
and Massot). Glial preret- 
inal membrane (arrow- 
head) originating at the 
optic nerve head. Arrow 
marks the termination of 
the internal limiting 
membrane toward the 


center of the optic nerve 
head (PAS, x 260). 
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' TABLE 4 3 | 
PRIOR SURGICAL PROCEDURES IN 58 EYES WITH PRERETINAL MEMBRANES == P 

a! . 
Type of Cataract Retinal Penetrating Photocoagulation Filtering i . 
Membrane Extration Detachment _ Keratoplasty or Cryotherapy Procedure Other EA 
Glial 20 3 l 1 2 <% 
Cortical å į “a 
vitreous l l . S 
Fibrous 6 2 l 2 ° 
Pigment “a 
epithelium 1 5 l fh { 
Combinations 4 3 2 l My 


internaf limiting membrane was detached from the 
retina. The preretinal membrane extended anteriorly 
to the equator temporally and nasally to the optic 
nerve, but was less prominent anteriorly on the nasal 
side. Several defects were noted in the internal 
limiting membrane through which the preretinal 
membrane had direct continuity with the underly- 
ing inner retina, Adjacent to an area of discontinuity 
of the internal limiting membrane the preretinal 
membrane, with an admixture of some collagenous 
material, had apparently contracted and pulled the 
internal limiting membrane to one side (Fig. 10). 
The vitreous was detached posteriorly and remained 
attached only at the level of the ora serrata and pars 
plana. 

Because of poor fixation, electron microscopic 
examination of some of these membranes was not 
satisfactory but did reveal cells with cytoplasmic 





Fig. 6 (Clarkson, Green, and Massof). Case 1. 
* Retinal drawing depicting total retinal detachment 
` in the left eve. 


tonofilaments and basement membrane (Fig. 11), 
both of which are consistent with a glial origin. 


Fibrous — preretinal membranes— 
Preretinal membranes composed of large- 
ly hypocellular, multilaminated connec- 
tive tissue were classified as fibrous (Fig. 
12). Twenty-eight cases had fibrous mem- 
branes. Nineteen cases were surgical enu- 
cleations and nine cases were post 
mortem, three of which were bilateral. 
Twenty membranes were vascularized. 
Sixteen membranes were located posteri- 
orly and eight of the 16 extended anterior 
to the equator. Twelve membranes were 
located anterior to the equator. Apparent- 
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ly, the retinal detachment histologically ` 


present in 17 eyes was long standing. 

Ten of the 28 cases were associated 
with diabetic or hypertensive retinopa- 
thy. In three of the 28 cases proliferative 
retinopathy from other causes was pre- 
sent. In 11 of the 28 eyes, there was a 
history of prior ocular trauma or surgery. 
In two of the 11 eyes, massive vitreous 
retraction had been diagnosed a few 
months before enucleation. Three of the 
28 eyes had been enucleated with a clini- 
cal diagnosis of retrolental fibroplasia or 
persistent hyperplastic vitreous. Thęre 
was no history of ocular abnormality in 
one patient who had died of complica- 
tions related to transitional-cell carcino- 
ma of the bladder. 

Electron microscopic study of five 
cases (two with a previous diagnosis of 


. Fig. 7 (Clarkson, Green, 

and Massof). Case 1. Pre- 
retinal membrane com- 
posed of spindle-shaped 
cells with oval nuclei. 
Arrow indicates internal 
limiting membrane (PAS, 
x470). 
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Fig. 8 (Clarkson, Green, and Massof). Case 1. 
Macular area of the right eye with thin hypocellular 
preretinal membrane (arrows) that has apparently 
contracted and produced wrinkling of the internal 
' limiting membrane (arrowhead) (PAS, x70). 


Fig. 9 (Clarkson, Green, and 
Massof). Case 1. Area of retina tem- 
poral to the macula in the right eye 
with a broad gap in the interpal 
limiting membrane (between ar- 
rows). A thin glial preretinal mem- 


brane extends to either side (arrow- 
heads) (PAS, x70). ; 
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Fig. 10 (Clarkspn, $ 


Green, and Massof). Gase. E 
l. Parafoveal area abow* ~ 
ing a thick fibroglial 
membråne (arrow) that 
apparently contractedand $ 
produced wrinkling (ar- .¢ 
rowheads) and a large gap , © 
(asterisk) in the internal 
limiting membrane (PAS, 
x90). ° 
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Fig. 11 (Clarkson, Green, and Massof). Case 1. Electron micrograph of preretinal membrane composed of 
cells with intracytoplasmic filaments (F) with basement membrane (arrowhead); ILM, internal limiting 
membrane (x23,000). 





Fig. 12 (Clarkson, Green, and Massof). Eye after unsuccessful retinal detachment procedure with clinieal 
diagnosis of massive vitreous retraction. Left, Fibrous preretinal membrane (arrows) extending across the 
vitreous cavity (arrowhead) and holding the retina in a funnel-shaped detached position (hematoxylin and 
eosin, X10). Right, Higher power showing thick fibrous preretinal membrane (between arrows) (hematoxy- 
lin and eosin, 320). s è 
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Fig. 13 (Clarkson, Green, and Massof). Electron micrograph of fibrous preretinal membrane composed of 
densely packed collagen (C) and spindle-shaped cells (F) without basement membrane or other distinguish- 


ing features (<4,000). 


massive vitreous retraction) disclosed 
membranes composed of collagen and 
rare cells that appeared to be quiescent 
fibroblasts (Fig. 13). 

Cortical vitreous wpreretinal mem- 
branes—In 22 cases, monolayered hypo- 
cellular membranes (Figs. 14 and 15) 
were classified as cortical vitreous. These 
membranes contained collagen; in two 
cases studied by electron microscopy, 
rare areas of collagen with a macroperio- 
dicity of 100 nm were observed. Less than 
optimal fixation prevented determining 
the nature of the infrequent cells in these 
preretinal membranes. These cells did not 
have intracytoplasmic filaments or pig- 
ment, but had areas of discontinuous 
basement membrane (Fig. 16). 

We found membranes in 14 postmor- 
tem cases; five were in right eyes, five 
were in left eyes, and four were bilateral. 
Twenty-one membranes were located 
posteriorly, one of which extended anteri- 
orly as well. Only one membrane was 
located peripherally without a posterior 
extension. Wrinkling of the internal limit- 
ing membrane was a prominent finding in 


19 cases. There was a posterior vitreous 
detachment in 15 of the 18 cases in which 
a determination of the vitreous could be 
established. A retinal detachment was 
secondary to a malignant melanoma in 
one eye, and occurred in a traumatized 
eye. A history of prior ocular surgery or 
trauma was present in eight cases, where- 
as there was no history of ocular disease, 
surgery, or trauma in ten cases. In the 





Fig. 14 (Clarkson, Green, and Massof). Cortical 
vitreous type of preretinal membrane produced 
wrinkling of the internal limiting membrane ef the 
retina. 
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Fig.* 15 (Clarkson, š 
Green, and Massof). Thin 
hypocellular cortical vit- . y 
reous type of preretinal , 
membrane (arrow) with 
wrinkling of internal lim- 
iting membrane (hema- 
toxylin and eosin, 310). 
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Fig. 16 (Clarkson, Green, and Massof). Electron micrograph of preretinal membrane composed of 
elongated cells with no intracytoplasmic filaments. The internal limiting membrane (ILM) is wrinkled 
(x5,000). Inset, Higher power of area in square. Note the areas of basement membrane (arrowheads) 
production (x 18,000). 


‘remairring four cases, there was an associ- 
ation of diabetes or hypertension. 

‘Retinal pigment epithelial preretinal 

»mémbranes—In 16 cases, we discovered 
evidence of pigment epithelial prolifera- 
tion along the inner retinal surface. In 
about two thirds of these cases, the pre- 
dominant component of the preretinal 
membrane was fibrous tissue, but in each 
case melanin-containing cells were ar- 
ranged in a lamellar configuration with 
alternating layers of cells and layers 
of PAS-positive basement membrane-like 
material (Fig. 17). 

Pigmentation was present in the preret- 
inal membrane in 39 of 168 cases. In most 
of these, however, iron was a dominant 
contributor as manifested by the Prussian 
blue reaction, and there was no evidence 
of basement membrane production by 
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light microscopic examination in contrast 
to the 16 cases in this group. 

All 16 were cases of retinal detachment. 
Previous retinal reattachment surgery had 
been performed in five cases; detachment 
occurred after cataract extraction in one; 
after penetrating keratoplasty (one); in 
association with chronic uveitis (two); 
and the seven remaining cases had history 
of ocular trauma, frequently penetrating 
(five). 

Case 2—A 20-year-old woman suffered an injury 
to the left side of her face near her left eye in 1972. 
Two months later, her skin was lacerated in the same 
area. In April 1974, she complained of failing vision 
in her left eye, and an examination revealed a retinal 
detachment. She chose to have no treatment at that 
time. Her vision continued to deteriorate, and in 
September 1974 her left eye was enucleated because 
it was blind and painful. 

GROSS EXAMINATION—The left globe was exam- 


ined at another laboratory and there was no mention 
of the presence of a preretinal membrane. 


o 
Fig. 17 (Clarkson, Green, and Massof). Densely pigmented preretinal membrane is 
composed of retinal pigment epithelium (hematoxylin and eosin, X 160). Inset illustrates 
the laminated appearance of the membrane with alternate areas of pigment epithelium 
and basement membrane (partially bleached, hematoxylin and eosin, x350). 
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` MICROSCOPIC EXAMINATION—A total retinal de- 
tachment involved the nonpigmented ciliary epithe- 
lium on the nasal side, the retina was dialyzed at the 
ora serrata on the temporal side. Retinal pigment 
epithelial cells had proliferated through this retinal 
dialysis and extended anteriorly as a continuous 
layer along the posterior surface of the vitreous and 
then posteriorly along the inner retinal surface (Fig. 
18). Evidence of basement membrane production 
was present in several areas. Stains for iron (Prus- 
sian blue) were negative, but Fontana stains for 
melanin were positive in the area of this preretinal 
proliferation. 

Electron microscopic examination of five of these 
membranes showed features of retinal pigment epi- 
thelium, such as typical melanin granules, basement 
membrane, stacked cisternae of rough endoplasmic 
reticulum and microvillous projections (Fig. 19). 

Fibroinflammatory preretinal mem- 
branes—Membranes with significant 
numbers of inflammatory cells were clas- 
sified as fibroinflammatory. A total of 15 
cases were noted. In six of these cases 
history of prior ocular trauma or surgery 
was present, while in four others the 
histologic diagnosis was “presumed toxo- 
plasmosis.” In two cases the membrane 
was posteriorly located, while in all oth- 
ers it was found both posteriorly and 
peripherally. This type of membrane oc- 
curred in two cases in association with 
diabetes mellitus. Evidence of ocular in- 
flammation involving sites other than the 
membrane was present in all cases. 

Combination types of preretinal 
membranes—A total of 24 cases had 
membranes with a histologic appearance 
of two or more of the types of membrane 
noted above. Most frequently a relatively 
“pure” form of different histologic type 
was present in different areas. The most 
frequent combinations were glial and cor- 
tical vitreous, and fibrous and glial, al- 
though other combinations (and, less 
commonly, three types) were present in 
the same eye (Table 5). 

Other types of preretinal membranes— 
TWWo unusual preretinal cellular deposi- 
tions were noted. In one eye enucleated 
with a malignant melanoma, there was a 
single layer of melanoma cells along the 
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internal limiting membrane. In another e 
case, an infant with retrolental fibropla- eh 
sia, a layering of endothelial cells was ce 
present in the periphery. pper: 


DISCUSSION, ° 


®t 


The most common cell type noted was 3 
classified as glial. In 51 of 61 cases, the *% 
preretinal membrane was continuous ` 
with a site of disruption in the internal 
limiting membrane or with the òptic 
nerve head. The glial cells may have ® 
originated from the supportive structures _ =“, 
of the nerve, from the Miiller cells, or 4 
from retinal astrocytes. 5 

The pathogenesis is unknown. Howev- 
er, the increased incidence of posterior 
vitreous separation in these cases sup- 
ports the hypothesis that posterior vitre- 
ous separation disrupts the internal limit- 
ing membrane at the site of prior vitreous 
attachment to the retina, that is, at the 
macula and along retinal vessels. The 
glial covering of the optic disk described j 
by Anderson? may also be disrupted by A 
posterior vitreous separation. This dis- | 
ruption of the internal limiting membrane 
may provide access to the preretinal sur- 
face for glial cells and may initiate the . 
proliferative phase. Posterior vitreous j 
separation typically occurs spontaneously P 
in older individuals, but can occur after 
ocular surgery or trauma, the two most 
commonly associated conditions in the 
cases with these membranes. 

The cellular composition of these glial 
preretinal membranes is similar to that 4 
reported previously.*® The proliferation 
of glial cells of retinal origin through a 
defect in the internal limiting membrane 
was postulated by Roth and Foos,* and 
was subsequently demonstrated by Bell- 
horn and associates.’ In their cases *of 
experimental retinal,detachment, Laqua 
and Machemer® demonstrated glial pro- 
liferation along both the inner and outer 
retinal surface with direct continuity 
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Fig. 18 (Clarkson, 
Green, and Massof). Case 
2. Top, Retinal dialysis at 
ora serrata with retinal 
pigment epithelium ex- 
tending through the dial- 
ysis, along the posterior 
surface of the vitreous (ar- 
rowheads) and then along 
the anterior surface of the 
retina (arrows) (hematox- 
ylin and eosin, X20). Cen- 
ter, Higher power of area 
in square (top) showing 
the retinal pigment epi- 
thelial membrane along 
the posterior surface of 
the vitreous (hematoxylin 
and eosin, X200). Bottom, 
Higher power of area in 
circle (top) showing the 
multilaminated preretinal 
pigment epithelial mem- 
brane (hematoxylin and 
eosin, X 180). 
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Fig. 19 (Clarkson, Green, and Massof). Case 2. Electron micrograph of preretinal membrane composed of 
retinal pigment epithelium with typical pigment granules and microvilli processes (MV); ILM, internal 
limiting membrane (x8,000). Inset, Note basement membrane (arrowheads) (40,000). 


through either the internal or external 
limiting membrane. The precise glial cell 
contributing to this preretinal prolifera- 
tion remains uncertain. It appears that 
both’ the Müller cell and retinal astrocyte 
may participate. In the case studied ultra- 
structurally by Bellhorn and associ- 
ates® characteristics of Miiller cells, reti- 
nal perivascular glia, and fibrous astro- 


TABLE 5 


COMBINATION PRERETINAL MEMBRANES ° =- 
IN 24 CASES y 


Mia ai 


No. of Cases 


Glial and cortical vitreou¢ 
Fibrous and glial 

Fibrous and cortical vitreous 
Others 
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cyfes ‘were All described. Laqua and 
Machemer?® noted similar variability. 
“Although Roth and Foos? and Bellhorn 
eantl associates? described eyes with both 
epipapillary and preretinal membrane, 
they did not observe a case with conti- 
nuity between these membranes. In the 
present series, several glial membranes 
originated from the optic nerve head and 
extended well beyond the distance as- 
cribéd to epipapillary membranes. 

Cortical vitreous preretinal mem- 
branes—Maumenee,”® Jaffe,? and Gass? 
described these membranes histological- 
ly. They postulated that wrinkling of the 
internal limiting membrane occurs as a 
result of contraction of proliferating vitre- 
ous remnants or after the development of 
a membrane composed of a thin rim of 
cortical vitreous that remains attached to 
the retina at the time of posterior vitreous 
separation. The hypocellular collagenous 
structure of these membranes appears to 
support this theory. However, in several 
cases with cortical vitreous preretinal 
membranes, we were unable to demon- 
strate the presence of a posterior vitreous 
separation. 

Gass,? Jaffe,? Curtin,!! and Wise!” have 
reported clinical instances in which pre- 
retinal membranes spontaneously re- 
solved and, in some instances, peeled 
away.”3 The histologic appearance of this 
cortical vitreous type of membrane with 
its relatively tenuous adherence to the 
internal limiting membrane suggests that 
such separation might be possible. This 
separation seems less likely to occur, 
however, in multilaminated glial mem- 
branes with areas of more definite inte- 
gration of membrane and in retina in the 
areas associated with defects in the inter- 
naf limiting membrane. 

Retinal pigment epithelial preretinal 
membranes—Aaberg and Machemer!3 
first proposed and identified participation 
of the pigment epithelium in massive 
periretinal proliferation in their work 
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with experimental retinal detachment. 
Machemer and Laqua® recently studied 
this theory in owl monkeys, and postulat- 
ed that cells derived’from pigment epi- 
thelium may act as macrophages or fibro- 
cytes and that these cells were partly 
responsible for preretinal and retroretinal 
membrane formation in eyes with experi- 
mentally detached retinas. 

The ability of the pigment epithelium 
to proliferate unassociated with retinal 
detachment is well known and may occur 
in association with such conditions as 
macular degeneration, myopia, and angi- 
oid streaks, as well as in demarcation 
lines, ringschweile, and retroretinal mem- 
branes in long-standing retinal detach- 
ments and overlying choroidal tumors.!4 | 
Typically, however, the pigment epithel- 
ium does not proliferate through an intact 
retina and onto the inner retinal surface. 
In the cases of pigment epithelial prereti- 
nal membrane, the access for the pigment 
epithelium to proliferate onto the inner 
retinal surface is provided by a full- 
thickness defect in the retina, that is, a 
retinal hole or dialysis (Case 2). In this 
case, the pigment epithelium proliferated 
through the retinal break onto the posteri- 
or vitreous surface and posteriorly along 
the inner retinal surface. In all but one of 
the 16 cases of detachment in this study 
there was a strong possibility of a rheg- 
matogenous retinal detachment. Five 
cases had undergone retinal reattachment 
operations. Trauma, frequently penetrat- 
ing, was noted in six other cases, and 
intraocular surgery had been performed 
in three others. In one case, there was a 
history of possible persistent hyperplastic 
vitreous or retrolental fibroplasia. In the 
one uncertain case, there was history of 
chronic uveitis. 4 

Fibrous preretinal membranes—The fi- 
brous membranes in this study were often ° 
associated with proliferative retinopathy. 
The cells composing the membranes had 
the structural characteristics of quiescent . 
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fibroblasts: elongated cell body, scanty 
cytoplasm, numerous processes, and loca- 
tion within a matrix of collagen fibers. 
The collagen prodiiction was not specific, 


but this type of membrane may be mesen- 


chymal and ectodermal in origin, and 
may result from a vasoproliferative 
change. 

In advanced cases, specific glial or pig- 
ment epithelial characteristics may be ob- 
scured by resultant metaplastic collagen 
production. 


SUMMARY 


In 168 eyes with preretinal membranes 
studied histopathologically, five major 
distinct types of membranes were catego- 
rized: 61 glial, 28 fibrous, 22 cortical 
vitreous, 16 retinal pigment epithelium, 
15 fibroinflammatory, 24 combinations, 
and one endothelial and melanomatous 
membrane each. The overall prevalence 
of preretinal membranes was 5.5% in 
2,000 cases studied. Selected cases exam- 
ined by electron microscopy were sup- 
portive of the origin of the cells in the 
preretinal membranes in the glial, fi- 
brous, and retinal pigment epithelial 
types. 

Glial preretinal membranes occurred as 
the result of defects in the internal limit- 
ing membrane, such as retinal pits or 
holes, and from the optic nerve head in 
association with posterior vitreous de- 
tachment. Fibrous preretinal membranes 
were associated with proliferative reti- 
nopathy and long-standing retinal de- 
tachment. Studies of the cellular origin of 
these membranes were inconclusive. The 
cortical vitreous type of preretinal mem- 
brane was hypocellular and occurred in 
the absence of associated ocular abnor- 
malities. Pigment epithelial preretinal 
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membranes occurred in eyes with rheg- 
matogenous retinal detachment. 
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PHOTOCOAGULATION IN THE DIAGNOSIS OF SENILE RETINOSCHISIS 


o 


Senile retinoschisis is a common and 
generally benign condition characterized 
by a localized splitting of the sensory 
layers of the retina, usually in the outer 
plexiform layer.’ Byer? studied 1,500 con- 
secutive patients, 10 years of age and 
older, and found an overall incidence of 
3.7% for the total group and 7% for the 
group 40 years of age and older. He 
pointed out that few patients had reti- 
noschisis leading to retinal detachment. 
Nevertheless, senile retinoschisis can 
mimic a retinal detachment and initiate 
rhegmatogenous retinal detachment in 
certain cases. The differential diagnosis 
between retinoschisis and atrophic retinal 
detachments usually can be made on the 
basis of the clinical examination. For 
those cases in which senile retinoschisis 
and retinal detachment cannot be differ- 
entiated by clinical examination, photo- 
coagulation has been proposed as a de- 
finitive test. Duke-Elder and Dobree® 
stated: 


It is interesting that on photocoagulation of a 
detached retina the detached portion shows no 
blanching effect, but in a schisis, while the 
inner layer of the retina is similarly immune, 
the outer layer becomes blanched and easily 
visible. 


Okun and Cibis? stated: 


If still in doubt after ophthalmoscopic exami- 
nation, it is our practice to place a photocoagu- 
lation lesion within the area of suspected 
schisis. If a “take” occurs deep to the transpar- 
ent blood vessel layer, the diagnosis of schisis is 
confirmed. 

Ballentyne 


and Michelson? stated: 


From the Duke Eye Center, Duke University 
Medical Center, Durham, North Carolina. This 
study was Supported in part by an unrestricted grant 
from Research to PreventBdindness, Inc., New York, 
and Public Health Service training grant EY 00026- 
16. 

Reprint requests to Maurice B. Landers III, M.D., 
Box 3802, Duke Eye Center, Durham, NC 27710. 
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“Photocoagulation of schisis unlike a ret- 
inal detachment will produce a white area 
of retinal reaction because there is a por- 
tion of the retina in contact with the 
heated pigment epithelium.” Hagler and 
Woldoff® stated: 


In instances where the diagnosis of retinos- 
chisis cannot be made from ophthalmoscopy or 
visual field examination alone, xenon arc or laser 
coagulation can be used to absolutely determine 
the presence or absence of retinoschisis. Jf reti- 
noschisis without detachment is present, a white 
coagulation burn will be produced in the external 
layer; whereas if the elevation represented a full- 
thickness retinal detachment, such a burn will not 
occur. 

The purposes of this study are to point 
out: (1) that a photocoagulation procedure 
does not invariably differentiate between 
senile retinoschisis and a retinal detach- 
ment; (2) that the white reaction to photo- 
coagulation in areas of senile retinos- 
chisis also can be seen in certain cases of 
rhegmatogenous retinal detachment; and 
(3) that the white reaction to photocoagu- 
lation can be produced when the photore- 
ceptor layer is not in contact with the 
retinal pigment epithelium. 


SUBJECTS AND METHODS 


We treated seven patients with the 
argon laser (Coherent Radiation Model 
800). In five patients, photocoagulation 
lesions were made around symptomatic 
retinal breaks. Additional lesions were 
made in the center of the breaks directly 
on the exposed pigment epithelium. In a 
sixth patient, photocoagulation lesions 
were placed through an area of atrophic 
detached retina on the bare pigment epi- 
thelium. In a seventh patient, photocdag- 
ulation lesions were placed in the center 
of a large outer wall hole in an area of 


senile retinoschisis, directly on the baré ~ 


pigment epithelium. 
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CASE REPORTS 


s 

Case 1—A 50-yéar-old myopic white man com- 
plained of flashing Yights in his left eye. Indirect 
ophthalmoscopic examination revealed a retinal 
break in the left upper nasal quadrant associated 
with an elevated retinal flap (Fig. 1). We placed 54 
argon laser photocoagulation lesions around the 
retinal break in the full-thickness retina with laser 
settings of 0.2 seconds, 500-p spot size, and 115 mW 
power. We placed 4 photocoagulation exposures in 
the center of the retinal break directly on the bare 
pigment epithelium. A white lesion was produced in 
the center of the retinal break at the same intensity 
as was required to burn the surrounding flat retina. 

Case 2—A 14-year-old white girl had been struck 
in the left eye with a baseball. On indirect ophthal- 
moscopy, we noted an inferotemporal dialysis ex- 
tending from 3 to 6 o'clock at the ora serrata. A 
retinal detachment extended to the macula (Fig. 2, 
top). The retina was reattached with a scleral buck- 
ling procedure. Two days after surgery, additional 
argon laser lesions were placed in the area of the flat 
retina immediately behind the buckle (Fig. 2, bot- 
tom). We placed 117 photocoagulation lesions in the 
full-thickness retina with laser settings of 0.2 sec- 
onds and 500- spot size. A power of 103 mW was 
required to produce a white lesion in the full- 
thickness retina. We placed 15 photocoagulation 
lesions on the bare pigment epithelium through the 
open mouth of the dialysis. With laser settings of 0.2 
seconds and 500- spot size, we needed 105 mW of 
power to produce white photocoagulation lesions on 
the bare pigment epithelium similar to the lesions in 
the full-thickness retina. 
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Fig. 2 (Landers and Robinson). Case 2, left eye. 
Top, An inferior temporal dialysis. Bottom, Argon 
laser photocoagulation lesions placed on flat at- 
tached retina and through the open mouth of the 
dialysis on the bare pigment epithelium. 


Case 3—A 54-year-old white woman complained 
of floaters in her right eye. Indirect ophthalmoscopic 
examination revealed a retinal break in the upper 
temporal quadrant. An operculum floated in the , 
vitreous cavity over the break. We placed 61 gon 
laser photocoagulation lesions around the retinal 

; break with laser settingseof 0.2 seconds and 500-u zh 

Fig. 1 (Landers and Robinson). Case 1, left eye. spot size. Five lesions were made through the retinal | 

'. Argon laser lesions surround a retinal break and hole directly on the retinal pigment epithelium (Fig. 
were placed in the center of the break on the bare 3). White lesions were produced in the full- al 
pigment epithelium. thickness retina at 144 mW, while lesions in the `; 








Fig. 3 (Landers and Robinson). Case 3, right eye. 
Argon laser lesions surround a retinal break and 
were placed through the retinal hole directly on the 
retinal pigment epithelium. 


center of the retinal break on the pigment epithe- 
lium required 156 mW. The lesions in the center of 
the retinal break were not as intense as those in the 
full-thickness retina. 

Case 4—A 67-year-old white man complained of 
decreased vision and floaters in his right eye. Indi- 
rect ophthalmoscopic examination revealed a retinal 
tear in the superonasal quadrant. We placed 108 
argon laser photocoagulation lesions with laser set- 
tings of 0.2 seconds and 500-p spot size in the 
full-thickness retina around the retinal tear and 
eight lesions of the same duration and spot size were 
placed in the center of the retina (Fig. 4). A white 
lesion was produced in the full-thickness retina at 
50 mW. We produced a similar lesion at 50 mW on 
the pigment epithelium in the center of the tear. 

Case 5—A 75-year-old white man with a history of 
vitreous hemorrhage of six months’ duration in his 
right eye had floaters and flashes in his left eye. 
Indirect ophthalmoscopic examination revealed a 
retinal flap tear in the superotemporal quadrant of 
the left eye. We placed 193 argon laser photocoagu- 
lation lesions with laser settings of 0.2 seconds anda 
200- to 500-u spot size around the retinal tear in the 
full-thickness retina; ten exposures were made with- 
in the tear directly on the pigment epithelium (Fig. 
5). By using the 200-p spot size and 81 mW, we 
produced a white lesion in the full-thickness retina; 
88 wAWV produced similar lesions within the center of 
the retinal break. 

Case 6—A 53-year-olde white man with visual 
acuity of 6/6 (20/20) was referred here with a diag- 
nosis of senile retinoschisis and associated retinal 
detachment. Indirect ophthalmoscopic examination 
reyealed an area of senilé retinoschisis in the super- 
otemporal quadrant with.a large outer wall hole and 
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Fig. 4 (Landers and Robinson). Case 4, right eye. 
Argon laser lesions surround a retinal break in the 
full-thickness retina and were placed in the center of 
the break on the retinal pigment epithelium. 


an area of retinal detachment confined to the area of 
retinoschisis. First, we placed ten argon laser lesions 
only in the area of senile retinoschisis (at 95 mW 
with a 200-u spot size for 0.2 seconds ) producing a 
white lesion in this region. Then, we placed ten laser 
lesion in the center of the outer wall hole through 
the layers of the inner retina. These lesions were 
made directly on the bare pigment epithelium (Fig. 





Fig. 5 (Landers and Robinson). Case 5, left eye. - 


Argon laser lesions surround a retinal break and 
were placed on the bare pigment epithelium in the 
center of the retinal break. 








Fig. 6 (Landers and Robinson). Case 6, right eye. 
Senile retinoschisis is associated with retinal de- 
tachment beneath the schisis. Argon laser lesions 
were placed in the area of schisis and also through 
the schisis into the center of the outer wall hole on 
the bare pigment epithelium. 


6) (for 0.2 seconds with a 200- spot size at 103 mW) 
producing a white retinal lesion similar to that seen 
in the area of retinoschisis. 

Case 7—A 32-year-old white man had a retinal 
detachment of three years’ duration in his left eye 
that occurred shortly after blunt trauma. Reattach- 
ment surgery attempted shortly after the original 
injury failed. The patient had a refractive error of 
R.E.: —7.00 —1.00 x 175, and L.E.: —7.50 -1.25 x 
165. Indirect ophthalmoscopy and contact lens ex- 
amination revealed a complete retinal detachment in 
the left eye with an area of diathermy scarring in the 
superotemporal quadrant and a small retinal break 
immediately posterior to this area. With the patient’s 
permission, we placed argon laser lesions in an area 
temporal to the macula between the macula and the 
area of diathermy scarring. A cross-shaped area was 
made with argon laser lesions (for 0.2 seconds with a 
200-1 spot size at 75 mW) with 25 exposures in each 
arm of the cross (Fig. 7, top). A white lesion was 
immediately visible at the level of the retinal pig- 
ment epithelium (Fig. 7, center). We performed 
retinal reattachment surgery the next day. We placed 
a silicone sponge behind the area of previous dia- 
thermy, and flattened the retina uneventfully. Three 
months later the area of argon laser photocoagula- 
tion looked like an old photocoagulation scar (Fig. 7, 
bottom). 


DISCUSSION 


Based on this series of cases, photoco- 
‘agulation is. not a definitive test for the 


ia thelium alone with both the xenon arc 
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differentiation between senile fetinos- ¢ — 
chisis and rhegmatogenous retinal de- Sig 
tachment. In cases of central serous choise ~ 
oretinopathy, when the retina is separateg(™ ,„ 
from the retinal pigment epithelium bya ,. 
layer of serous fluid, accotding to Gass, te 
white reactions to photocoagulation can ?¢ <» 
be produced in the retinal pigment epi- -", 4 





and the argon laser. Thus, the outer layers 
of the retina need not be immediately 
adjacent to the pigment epithelium to 
produce a white reaction to photocoagu- ”. 
lation.! “1% 

Although we treated our patients exclu- 
sively with the argon laser, it seems likely 
that a xenon arc photocoagulator might 
have produced the same results. The 
xenon arc photocoagulator produces some 
of its energy at longer wavelengths than 
the argon laser photocoagulator, even ex- 
tending into the infrared region. Never- | 
theless, both photocoagulators produce $ 


their effects by generating heat at the level 
of the absorbing pigment epithelium. 
Bresnick and associates have shown that 
argon laser radiation in rhesus monkeys is 
absorbed primarily by the retinal pigment 
epithelium, and that damage to the sen- - 
sory layers of the retina is not seen in the ~ 
absence of pathologic changes in the pig- 
ment epithelium. Rosan and associates? 
have shown that pigment epithelial dam- 
age in rhesus monkeys is the primary 
response to argon laser exposure. In both 
humans and rhesus monkeys, argon laser 
photocoagulation produces a lesion at the 
level of the pigment epithelium at dis- 
tances greater than two degrees from the 
center of the fovea. Only within two de- | 
grees of the center of the fovea is there 4 
significant absorption of the argon laser 
wavelengths in the human and monkey a7 
retinas,1%11 e 

Because the argon laser has smaller 
spot sizes and potentiall her energy 
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X retinas and subretinal fluid that are suffi- 
ciently opaque to preveyt the xenon arc 
photocoagulator from pyoducing a lesion. 
The presence or abseffce of a lesion after 
photocoagulation in cases of rhegma- 
togenous retinal detachment depends pri- 
marily on the transparency of the retina 
adjacent to the retinal pigment epithe- 
lium. Thus, photocoagulation, although 
helpful in the differentiation between se- 
nile retinoschisis and rhegmatogenous 
retinal detachment, is not a definitive test 
and must be evaluated with other clinical 
findings. 





SUMMARY 


In five of seven patients treated with 
argon laser photocoagulation, lesions 
were placed around retinal breaks and in 
the center of the breaks directly on ex- 
posed pigment epithelium. In a sixth pa- 
tient, the lesions were placed through an 
area of atrophic detached retina on the 
bare pigment epithelium. In the last pa- 
tient, the lesions were placed in the center 
of a large outer wall hole in an area of 
senile retinoschisis directly on bare pig- 
ment epithelium. The white reaction to 
photocoagulation, previously thought to 
differentiate between retinoschisis and 
retinal detachment, was produced in the 
eye with a rhegmatogenous retinal de- 
tachment. The white reaction also was 
produced in the center of retinal breaks 
where the photoreceptor layer was not in 
contact with the retinal pigment epithe- 
lium. Photocoagulation was not a defini- 
tive test, and must be evaluated with 
other clinical findings. 
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Fig. 7 (Landers and Robinson). Case 7, left ęye. 
Top, Chronic retinal detachment. Argon laser le- 
sions placed through the detached retina onto the e 
pigment epithelium. Center, Appearance of the 
photocoagulation area immediately after lgser le- 
sions were placed through the detached retina on the 
pigment epithelium. Bottom, Appearance of photo-:., 
coagulation area three months later. * } 
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OPHTHALMIC MINIATURE 


Skew sight, or sight askew, is a condition of our vision only 


accurate when the object is placed obliquely, in consequence of 


some partial obfuscation of the cornea, frequently from slight scars, 
scarcely, if at all, observable. In this lateral vision the axis of the eye 
affected usually coincides with that of the sound eye. In squinting, 
on the contrary, the two axes do not coincide. 


J. G. Millingen, Curiosities of 


Medical Experience 


London, Richard Bentley, 1839 
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IMMUNE COMPLEXES IN THE AQUEOUS HUMOR AND SERUM 
f J. P. DERNOUCHAMPS, M.D., J. P. VAERMAN, M.D. 
poer J. MICHIELS, M.D., AND P. L. MASSON, M.D. 


Some forms of uveitis may be caused 
by the deposits of antigen-antibody com- 
plexes in the ocular membranes.’ Uveitis 
frequently occurs in patients who have 
diseases associated with circulating im- 
mune complexes, for instance, connective 
tissue disorders,23 sarcoidosis,4 Crohn’s 
disease,®® various infections, and malig- 
nancies.” 

The first step in the clinical investiga- 
tion of the involvement of immune com- 
plexes in uveitis is to detect their presence 
in ocular fluids, which will possibly lead 
to the identification of the antigen occur- 
ring in these complexes. 

In the present study, we determined the 
immune complexes in the aqueous humor 
and serum of 26 patients with various 
forms of uveitis, with special reference to 
the heterochromic cyclitis of Fuchs 
(Fuchs’ syndrome). We also examined pa- 
tients with disorders such as intraocular 
tumors, cataracts, and ocular perforating 
injuries. 

To detect the immune complexes, we 
used a method based on the ability of 
immune complexes to inhibit the aggluti- 
nating activity of rheumatoid factor (RF) 
or subunit q of the first component of 
complement (Clq) toward IgG-coated 
particles (latex).2 Rheumatoid factor is an 
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Dernouchamps and Michiels), Université Catholi- 
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Institute of Cellular and Molecular Pathology, and 
Unwersité Catholique de Louvain, Belgium. This 
study was supported by grants 3.4503.75 and 3. 
4530.75 from the Fonds,de la Recherche Scientifi- 
que Médicale, Brussels, Belgium, and by a grant 
from the Cancer Research Fund of the Caisse Gén- 
érale d’Epargne et de Retraite, Brussels, Belgium. 

Reprint requests to J. P. Dernouchamps, M.D., 
Department of Ophthalmology, Université Catholi- 
que de Louvain, B-3000 Louvain, Belgium. 
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autoantibody directed against immuno- 
globulins and can be of IgM, IgG, or IgA 
class.2 However, IgM RF usually is de- 
tected in the routine serological tests 
based on agglutination reactions. Com- 
plement Clq, like RF, is able to combine 
with aggregated or polymerized immuno- 
globulins by interaction with their anti- 
gens. The agglutination-inhibitiow tests 
were always performed with both aggluti- 
nating agents because immune complexes 
do not necessarily react to RF and Clq in 
the same manner. 

Lurhuma and associates? found that 
circulating immune complexes manifest 
their presence not only by inhibiting RF 
or Clq, but also by inducing the produc- 
tion of endogenous RF. After they re- 
moved RF from the spontaneously agglu- 
tinating sera, it was possible to detect 
inhibitory factors toward Clq. 


MATERIAL AND METHODS 


We collected the aqueous humor by 
using the method of Amsler and Verrey.'° 
Serum samples were taken at the same 
time. Sodium azide was added in a pro- 
portion of 0.01% to all samples of aque- 
ous humor and serum, which were kept 
for six to eight weeks at 4°C, or frozen for 
six to eight months at —20°C before test- 
ing. 

We used the serum of a patient with 
rheumatoid arthritis and a latex aggluti- 
nation titer of 1/320 as the RF reagent. 
Human Clq solution was prepared as 
previously described.? 

The same person performed the agglu- 
tination-inhibition tests by using human 


IgG-coated polystyrene particles. A vol-, 


ume of 20 ul of the sample was mixed on 
a dark plate with an equal volume of the, 


RF or Clq solutions, and then,with 20 pl’ 


Q J $ me a ca 
= 


s VANSA, NO. 1 | IMMUNE COMPLEXES IN AQUEOUS HUMOR A Pri 
' e 

P ai l 
o . 


of the latex syspension. The plate was 
inspected for Me minutes and agglutin- 
ation was scoreðNas either positive or 
negative. For optimal sensitivity, RF and 
Clq solutions were used at the lowest 
concentrations that still caused distinct 
agglutination, and these concentrations 
were determined anew for each series of 
tests. Before testing the inhibiting proper- 
ties, we always checked each sample for 
the presence of spontaneous agglutinat- 
ing activity caused by endogenous RF. 
The inhibiting or agglutinating activity of 
the safnples was titrated by twofold serial 
dilutions. 


Vogt-Koyanagi disease (Case 4), sclero- © 
derma (Case 5), and uveitis of unknown, 


=~ 


origin (Cases 7, 8, and 12). Four patients “` : 


had an agglutinating activity which, in 
one patient (Case 7), occurred in the aque- 
ous humor but not in the serum. Inhibi- 
tion of Clq was found in the aqueous 
humor and not in the serum of a patient 
with bilateral cyclitis (Case 12). 

The relative AH/S concentration ratios 
of at least one of the three immunoglobu- 
lins were increased in two patients (Cases 


7 and 12) who had positive aggle-# 


tination-inhibition tests in their aqueous 
humor. The most striking changes were 





Proteins were determined in the serum observed in one patient (Case 7) who had ý 
by an automated nephelometric immuno- high agglutinating activity restricted to 
assay’! and in the aqueous humor by his aqueous humor. He had a bilateral 
single radial immunodiffusion. !? uveitis with retinal vasculitis. The rela- 

The results were expressed as percent- tive AH/S concentration ratio for IgG was 
ages of the concentration of the corre- increased in one patient (Case 12) who 
sponding proteins in a pool of sera from had inhibitory activity toward Clq in his 
1,000 blood donors. The ratio of the con- aqueous humor. 
centrations in the aqueous humor and The analysis of serum proteins dis- 
serum (AH/S) was calculated for each closed a general inflammatory reaction in 
protein and divided by the same ratio for three of the five patients with positive 
albumin. t3 inhibition-agglutination tests in their 

The relative AH/S concentration ratio aqueous humor. These three patients also . 
for IgG, IgA, and IgM was considered to had RF in their serum. In Case 7, al- 
be increased when it reached 0.70, 0.60, though there was high agglutinating ac- 
and 0.50, respectively.14 Such an increase tivity in the aqueous humor and a marked 
implied that a certain amount of the pro- increase in the relative AH/S ratio of IgG, 
tein was added to the aqueous humor bya IgA, and IgM, no inflammatory reaction 
mechanism other than transfer through was noticed in the serum. 
the blood-aqueous barrier with a molecu- Fuchs’ syndrome and Georgiades dis- 
lar sieve effect.!5 ease!" —Agglutinating or inhibitory ac- 

Systemic inflammatory reaction was tivity was found in the aqueous humor or 
assessed by considering the concentra- serum, or both, in nine of the 11 patients 
tions of three acute phase reactants in the with Fuchs’ syndrome (Table 2). One 
serum, that is, orosomucoid, ai-anti- patient (Case 8) who had negative 
trypsin, and haptoglobin.'6 agglutination-inhibition tests in his aque- 5 

F ous humor and serum was free of symp- 

¢ RESULTS toms such as keratic precipitates, Tyndall | 

Endogenous uveitii—Among 13 pa- phenomenon of the aqueous humor, and 
‘tients with various forms of endogenous filiform hemorrhage when the samples 
uveitts (Table 1), either agglutinating or were collected. i 
‘inhibitory activity was detected in the In three patients (Cases 2, 3, and 5) l 
aqueous humor of five patients with reexamined yearly, agglutination had al- 

a ! 
l a 
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: TABLE 1 
n TITRATION OF FACTORS INHIBITING RF, CLQ, 
ae OR AGGLUTINATING IGG-COATED PARTICLES IN AQUEOUS HUM 
pede ti AND SERUM FROM PATIENTS WITH ENDOGENOUS UVE 
: AH/S Concentration 
Agglutination Inhibition Inflammatory Ratio Relative to 
Case Clinical q Reaction that for Albumin 
No. Diagnosis AH Serum AH Serum AH Serum in Serum IgG IgA IgM 
l1 Behcet’s syndrome 
(April 1975) 0 0 0 0 0 0 +++ 0.41 0.23 <0.01 
a (July 1975) 0 0 0 0 0 0 + 0.36 0.36 0.61 
2  Behcet’s syndrome 0 0 0 0 0 0 + 0.66 0.61 <0.01 
3  Harada’s syndrome 0 0 0 0 0 0 = 0.35 0.11 <0.01 
4 Vogt-Koyanagi 1/8 1/32 — — — — + 0.64 <0.01 <0.01 
EN: syndrome 
5 Scleroderma 1/4 1/256 — — — — ++ 0.52 0.0% 0.35 
6 Ankylosing 
spondylitis 0 0 0 0 0 0 0 0.82 042 0.86 
7 Unknown origin 
(Oct. 1974) 1/64 0 — 0 — 0 0 2.10 0.99 2.12 
(May 1975) 0 1/20 -0 — 0 — 0 1.76 0.79 <0.01 
8 Unknown origin 1/1 120 — — — — + 0.36 <0.01 <0.01 
9 Unknown origin 0 0 0 0 0 0 0 0.35 0.26 <0.01 
10 Unknown origin 0 0 0 0 0 0 + 0.36 <0.01 0.37 
11 Unknown origin 0 0 ND 0 0 0 0 0.30 0.42 <0.01 
12 Unknown origin 0 0 1/2 0 0 0 0 0.88 <0.01 <0.01 
13 Unknown origin 0 0 ND 0 ND 0 + 0.40 2.56 <0.01 


Ce ES M 


*ND, not determined; AH, aqueous humor; Clq, complement component; S, serum; and RF, rheumatoid 


factor. 


+The relative AH/S concentration ratio was considered increased when it reached 0.70 for IgG, 0.60 for 


IgA, and 0.50 for IgM. 


ternated with inhibition in the aqueous 
humor or in the serum. 

Of the 14 positive samples of aqueous 
humor, six agglutinated latex, and eight 
were inhibitory: one to Clq alone, two to 
RF alone, and five to both agglutinators. 

The relative AH/S concentration ratio 
of IgG was increased in 12 of the 16 
samples analyzed. There was no correla- 
tion between these ratios and the aggluti- 
nating or inhibitory activity of the aque- 
ous humor samples. A mild inflammatory 
reaction was observed in seven of the 16 
sefum samples examined. The two pa- 
tients without agglutinating or inhibitory 
factors in their aqueous humor had no 
inflammatory reaction in their serum. 

We detected agglutinating activity in 
‘both samples of aqueous humor in one 


patient (Case 13) with cataract-hypo- 
chromia of the iris.17 The relative AH/S 
concentration ratio for IgG was normal in 
this patient but slightly increased in a 
second patient (Case 12) who had the 
same disease but no positive agglutina- 
tion-inhibition tests in his aqueous hu- 
mor. We grouped the cases of Fuchs’ 
syndrome and cataract-hypochromia to- 
gether (Table 2) because some data’® sug- 
gested that the two diseases might be 
related. 

Intraocular tumors—We examined the 


oa 


ea 4 


At 


agglutinating or inhibiting factors ig nine ` 


patients with intraocular tumor (Table 3). 


The aqueous humor of one patient (Case , 


2) with melanoma agglutinated latex. In- 
hibiting activities toward Clq or RẸ were 
detected in two others (Cases-5 and 6) 


& / “a 
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These three patjents had a strong inflam- Ocular perforating injuries—The ag- © 


matory reaction \pf the retina around the 
tumor. 

The relative AH/S concentration ratio 
for IgG was increased in only one patient 
with melanoma (Case 3) whose aqueous 
humor was free of agglutinating or RF 
inhibitory factors. 


glutination-inhibition tests were appligd , 


to the aqueous humor and serum of threes, “` 


patients with ocular perforating injtiries 
(Table 4). The tests were negative in the 
aqueous humor of two patients, one with 
ocular siderosis (Case 1), the other with 
ocular atrophy (Case 2). High agglutinat- 


o TA 

TABLE 2 a 

TITRATION OF FACTORS INHIBITING RF CLQ, OR AGGLUTINATING o 
IGG-COATED PARTICLES IN AQUEOUS HUMOR AND SERUM FROM PATIENTS aust | 


Š WITH FUCHS’ SYNDROME OR CATARACT-HYPOCHROMIA DISEASE * 


S ŘÁo 
AH/S Concen- 


tration Ratio 


Dates of Agglutin- Inhibition Inflammatory Relative to that 
Case Sample ation Cl RF Reaction for Albumint 
No. Diagnosis Collection AH Serum AH Serum AH Serum in Serum IgG IgA IgM 
fog Se Ee EL See Se EE a it > eee 
1 Fuchs’ 
syndrome L600 LAOT t= "ri eee MS 0) 0.43 <0.01 <0.01 
Fuchs’ 
syndrome Per BTS IIG ~~ U20- — sk eee + 1.57 <0.01 <0.01 
Aug. 1974 0 0 1/1 1/40 ANER 0 1.44 <0.01 <0.01 
July 1975 0 0 0 IE U j fh + 1.64 <0.01 <0.01 
3 Fuchs’ 
syndrome Nov. 1974 1/64 0 — ND co 0 0.30 <0.01 <0.01 
July 1975 0 IS W/Z. Me A ce + 1.07 <0.01 <0.01 
4 Fuchs’ 
syndrome Oct. 1974 0 1/80. ND. 2. WIG se + 0.70 0.76 0.76 
Aug. 1975 0 0 1/2 1/2 0 Ys 0.99 0.98 1.09 . 
5 Fuchs’ 
syndrome July 1974 1/1 1/640 > <i ee 0 0.70 <0.01 <0.01 
Aug. 1975 0 O- 1/2: =) 0 0 + 0.73 <0.01 <0.01 
6 Fuchs’ 
syndrome 1/8 LAO en E te 0 0.26 <0.01 <0.01 
7 Fuchs’ 
syndrome 1/1 1O” i ees Oa 0 1.96 <0.01 <0.01 
8 Fuchs’ 
syndrome 0 0 0 0 0 0 0 1.59 0.02 <0.01 
9 Fuchs’ 
syndrome 0 0 0 0 0 0 0 1.60 <0.01 4.50 
10 Fuchs’ 
syndrome 0 0- YS Oe S EO + 0.54 <0.01 <0.01 
11 Fuchs’ 
syndrome 0 Os SHS (Oe aaa eS 0 1.06 <0.01 <0.0r 
12 Cataract- 
hypochromia 0 0 t Aine et 0 = 0.75 <0.01 <0.01 
13 Cataract- e 
* hypochromia Dec. 1974 1/16 1/200 — — a W— 0 0.29 <0.01 <0.01 
4 July 1975 1/1 Oi: ee OR 0 0, 0.35 <0.01 <0.01 


Ld 





a, *ND, not determined; AH, aqueous humor; Clq, complement component; RF, rheumatoid factor; and S, 
serum. 


tThèrelative AH/S concentration ratio was considered increased when it reached 0.70 for IgG, 0.60 for, 
IgA, and 03Qfor IgM. 
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í TABLE 3 L 
G TITRATION OF FACTORS INHIBITING RF, CLQ, OR 
e AGGLUTINATING IGG-COATED PARTICLES IN AQUEOUS HUMOR AN ERUM 
e FROM PATIENTS WITH INTRAOCULAR TUMOR* 
: AH/S Concen- 
tration Ratio 
Agglutin- Inhibition Inflammatory Relative to that 
Case Clinical ation Clq RF Reaction for Albumint 
No. Diagnosis AH Serum AH Serum AH Serum in Serum IgG IgA IgM 





< Choroidal 


melanoma 0 0 0 0 0 0 0 0.24 <0.01 <0.01 

2t Choroidal 
melanoma 1/4 0 — 0 — 0 ES 0.46 <0.01 <0.01 

— Choroidal 
melanoma 0 0 ND 1/4 0 0 0 0.96 0.0, <0.01 

4 Choroidal 
melanoma 0 0 0 0 0 0 0 0.35 <0.01 <0.01 

5t Choroidal 
melanoma 0 1/8 1/4 — 1/2 — 0 0.46 0.38 <0.01 

6t Choroidal 
melanoma 0 0 1/1 1/2 0 0 0 0.33 0.42 <0.01 

7 Choroidal 
melanoma 0 0 0 0 0 0 + 0.29 0.48 0.06 
8 Retinoblastoma 0 0 0 0 0 0 0 0.44 0.37 <0.01 
9 Retinoblastoma 0 0 0 0 0 0 0.58 <0.01 <0.01 


*ND, not determined; RF, rheumatoid factor; Clq, complement component; AH, aqueous humor; and S, 
serum. 

The relative AH/S concentration ratio was considered increased when it reached 0.70 for IgG, 0.60 for 
IgA, and 0.50 for IgM. 

tInflammatory retinal reaction around the tumor. 


ing activity was found 25 days after the ophthalmitis two weeks after the exami- 
accident in the aqueous humor but not in nation (Case 3). 

the serum of one patient who refused Senile immature cataract—Twenty pa- 
enucleation and developed a sympathetic tients with senile immature cataract were 


TABLE 4 


TITRATION OF FACTORS INHIBITING RF, CLQ, OR 
AGGLUTINATING IGG-COATED PARTICLES IN AQUEOUS HUMOR AND SERUM 
FROM PATIENTS WITH OCULAR PERFORATING INJURY* 








AH/S Concen- 





Time of Inflam- tration Ratio 
Puncture Agglutin- Inhibition matory Relative to that 
Case After Ocular ation Clq RF Reaction for Albumint 
No. Injury Evolution AH Serum AH Serum AH Serum in Serum IgG IgA IgM 
1 6mos Siderosis 0 0 FA Ge -G 0 0.43 <0.01°<0.01 ` 
2 12mos_ Atrophy 0 1/64 0 — 0 — 0 0.25 <0.01 .07 
3 25days Sympathetic — 
ophthalmitis 1/5120 0 — 0 — 0 0 0.45 0.30 OLE N 
. *RF indicates rheumatoid factor; Clq, complement component; AH, aqueous humor; and S Sai ba 
+The relative AH/S concentration ratio was considered increased when it reached 0.70 gG, 0.60 for_ 
IgA, and 0.50 for IgM. . Rohs 
e yas =~ 
Kra dd 
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examined for the presence of agglutinat- 
ing or inhibitor\activity in their sera and 
aqueous humor. positive results were 
obtained with the aqueous humor, where- 
as in the sera of 12 patients, agglutinating 
activity ranging from 1/4 to 1/128 was 
detected. Among the 20 sera, 16 were 
analyzed for protein profile and six pa- 
tients had an inflammatory reaction. No 
correlation was found between this reac- 
tion and the agglutinating activity. 
Nature of the agglutinating factor— 
Aqueous humor and serum with aggluti- 
nating activity were incubated together 
with an equal volume of a ten-times dilut- 
ed goat antiserum specifically directed 
against human IgM. After three days at 
4°C, the mixture was titrated for its resid- 
ual agglutinating activity. In all samples, 
which were collected from patients with 
Fuchs’ syndrome or cataract-hypo- 
chromia disease or after perforating inju- 
ry, a marked decrease in the agglutination 
titers was observed (Table 5), while no 
change was found when they were incu- 
bated with the serum from a nonimmu- 
nized goat. This indicated that IgM was 
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the major factor responsible for the agglu- - 
tination. . 2 


DISCUSSION TPR, . 
factors toward exogenous RF or Clq oc- £ 
curred in the aqueous humor of patients 4 : 
with various ocular diseases. Factors ° +f 
other than immune complexes or aggre- — 
gated IgG might inhibit RF, for examyJe, e { 
certain IgG allotypes!®; single-stranded ©- 
DNA might inhibit Clq. However, æ 
among the 11 samples of aqueous hu ( 
displaying an inhibitory activity, six in- 
hibited both Clq and RF. Therefore, the 
inhibitory factors correspond to immune 
complexes or aggregated immunoglobu- 
lins.? 

The RF and inhibitory activity alternat- 
ed in the aqueous humor, in the serum, or 
both, of three patients. In three other 
patients the inhibitory activity in the 
aqueous humor was associated with ag- 
glutinating activity in the serum. These 
observations, as well as the fact?° that RF 
can be induced in animals by injecting 
aggregated autologous IgG, support the 


In the present work, RF or inhibitory 


TABLE 5 


AGGLUTINATION TITERS OF AQUEOUS HUMOR AND SERUM 
BEFORE AND AFTER INCUBATION WITH A SPECIFIC GOAT 
ANTIHUMAN IGM ANTISERUM 











Aqueous Humor Serum 
Case Before After Before After 
No. Incubation Incubation Incubation Incubation 
Fuchs’ 
syndrome 
l 1/1600 1/200 1/160 1/10 
2 1/16 ND* 1/320 1/10 
3 1/64 1/2 0 0 
4 0 0 1/80 1/20 
5 1/1 ND 1/640 1/80 ` 
s ` 6 1/8 ND 1/40 1/10 
7 1/1 ND 1/20 ° 1/10 
at 13 1/16 1/2 1/20 1/10 
Perforating 
nN ocular injury 
3 1/5120 1/80 0 0 


*ND, not determined. 
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Hypothesis that the immune complexes of 
the aqueous humor may be responsible 
for the biosynthesis of RF. 

* Inetheir study of circulating immune 
complexes by. the inhibition-agglutina- 
tion tests, Lurhuma and associates? found 
that all sera with agglutinating activity 
contained Clq inhibitory factors detecta- 
ble after.removal of the endogenous RF 
by adsorption on insolubilized IgG. Be- 
cause of the small amounts of aqueous 
humor available, it has been impossible 
-repeat the tests after inactivation of 
their agglutinating activity. By referring 
to what others have observed with sera we 
believe agglutinating aqueous humors as 
well as agglutinating sera contain im- 
mune complexes. 

A local origin for RF in aqueous humor 
is likely since five samples of aqueous 
humor displayed an agglutinating activity 
while the corresponding sera were devoid 
of RF. The agglutinating activity in the 
aqueous humor of a patient with perforat- 
ing injury before development of sympa- 
thetic ophthalmitis was significant. In the 
nine other cases where RF occurred in 
both fluids, a local origin for RF was 
suggested in at least seven by the higher 
proportion of RF concentration in the 
aqueous humor vs the IgM concentration 
in the serum. 

The intraocular formation of immune 
complexes in the aqueous humor seems 
probable since the inhibition in four 
cases was restricted to the aqueous humor 
and in four cases, the inhibition reached 
about the same titer in the aqueous humor 
and serum although large differences ex- 
isted in their protein content. 

Deposits of immune complexes in the 
octilar tissues may be responsible for en- 
dogenous uveitis! in various diseases 
such as chronic infections, malignancies, 
and connective tissue disorders, all of 
which are characterized by the presence 
of circulating immune complexes. The 
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detection of RF or immune complexes in 
the aqueous humor of pAtients with en- 
dogenous uveitis suppøfts this hypothe- 
sis. However, we did not detect inhibitory 
or agglutinating activity in the aqueous 
humor of all patients with endogenous 
uveitis. Lack of sensitivity of our tests or a 
transient improvement of the clinical 
state at the time of ocular puncture could 
explain the negative results. A pathoge- 
netic role of immune complexes in Fuchs’ 
syndrome is also possible, since 81% of 
patients with this syndrome had aggluti- 
nating or inhibitory activity in aqueous 
humor. Furthermore, in an ocular disor- 
der such as senile immature cataract, 
which is probably not caused by deposits 
of immune complexes, we detected no 
inhibiting or agglutinating factors in the 
aqueous humor. Therefore, the 20 pa- 
tients with immature cataract may be con- 
sidered as controls for our study. The 
agglutinating activity displayed by some 
of their sera as well as the inflammatory 
reactions are not necessarily related to the 
presence of cataract. In an apparently 
healthy population of the same age, that 
is, more than 70 years old, agglutinating 
activity and inflammatory reactions are 
frequent (unpublished data). 

The next step in this study is to identify 
the nature of the antigen in the immune 
complexes of the aqueous humor, which 
could be an autoantigen or a foreign anti- 
gen of viral or bacterial origin. 


SUMMARY 


The aqueous humor and serum of pa- 
tients with various ocular diseases were 
analyzed for the occurrence of rheuma- 
toid factor or immune complexes. Rheu- 
matoid factor was detected by its direct 
agglutinating activity on IgG-coated Nar- 


ticles (latex), and immune complexen 


were detected by their ability to inhibit 
exogenous rheumatoid factor or the sxibu- 
nit q of the first component oftomple-. 
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ment (Clq). Rheumatoid factor or inhibi- 
tory activity wexe found in the aqueous 
humor of nine of\1 patients with Fuchs’ 
syndrome. In some patients who were 
examined two or three times, agglutina- 
tion alternated with inhibition. Among 13 
patients with endogenous uveitis, five 
had either agglutinating or inhibitory ac- 
tivities in their aqueous humor. The tests 
were also positive in the aqueous humor 
of three of seven patients with choroidal 
melanoma. A high titer of rheumatoid 
factor was found in the aqueous humor in 
an accidentally perforated eye that result- 
ed in sympathetic ophthalmitis. 

No inhibitory or agglutinating activity 
was detected in the aqueous humor of 20 
patients with senile immature cataract. 


REFERENCES 


1. Howes, E. L., Jr., and McKay, D. G.: Circulat- 
ing immune complexes. Effects on ocular vascular 
permeability in the rabbit. Arch. Ophthalmol. 93: 
365, 1975. 

2. Lurhuma, A. Z., Cambiaso, C. L., Masson, P. 
L., and Heremans, J. F.: Detection of circulating 
antigen-antibody complexes by their inhibitory ef- 
fect on the agglutination of IgG-coated particles by 
rheumatoid factor or Clq. Clin. Exp. Immunol. 
25:212, 1976. 

3. Kunkel, H. G., Müller-Eberhard, H. A 
Fudenberg, H. H., and Tomasi, T. B.: Gamma 
globulin complexes in rheumatoid arthritis and cer- 
tain other conditions. J. Clin. Invest. 40:117, 1961. 

4. Hedfors, E., and Norberg, R.: Evidence for 
circulating immune complexes in sarcoidosis. Clin. 
Exp. Immunol. 16:493, 1974. 

5. Doe, W. F., Booth, C. C., and Brown, D. L.: 
Evidence for complement-binding immune com- 
plexes in adult coeliac disease, Crohn’s disease, and 
ulcerative colitis. Lancet 1:402, 1973. 

6. Jewell, D. P., and MacLennan, I. C. M.: Circu- 
lating immune complexes in inflammatory bowel 
disease. Clin. Exp. Immunol. 14:219, 1973. 

7. Sjögren, H. O., Hellström, I., Bansal, S. C., and 
Hellström, K. E.: Suggestive evidence that the 
“blocking antibodies” of tumour bearing individu- 


, 


í IMMUNE COMPLEXES IN AQUEOUS HUMOR 
t 


oo 
@ 


als may be antigen-antibody complexes. Proc, Naf. ae 
Acad. Sci. U.S. 68:1372, 1971. E. 
8. Torrigiani, G., and Roitt, I. M.: Antiglobyling 
factors in sera from patients with rheumatoid®rthri- ` #*_ 
tis and normal subjects. Quantitative estimation is ' 
different immunoglobulin classes. Ann. Rheum. e 
Dis. 26:334, 1967. ° = 
9. Agnello, V., Winchester, R. J., and Kunkel, H. ` 
G.: Precipitin reactions of the Clq component of P) 
complement with aggregated y-globulin and im- Zo 
mune complexes in gel diffusion. Immunology 19: 
909, 1970. 7 pas 
10. Amsler, M., and Verrey, F.: De utilité pra- å 
tique de la ponction de la chambre antériwfte.  ” 
Ophthalmologica 105:144, 1943. 
11. Larson, C., Orenstein, P., and Ritchie, R. F.: s 
An automated method for quantitation of proteiag i f 
body fluids. In Barton, C. E. (ed.): Advances in 
Automated Analysis. Technicon International Con- 
gress. Miami, Thurman Associates, 1971, p. 101. 
12. Mancini, G., Carbonara, A. O., and Heremans, 
J. F.: Immunochemical quantitation of antigens by 
single radial immunodiffusion. Immunochemistry 
2:235, 1965. 
13. Dernouchamps, J. P., Vaerman, J. P., i 
Michiels, J., and Heremans, J. F.: Techniques de 
dosage des protéines totales et de diverses espèces 
protéiques de l’humeur aqueuse. Bull. Soc. Belge 3 
Ophtalmol. 159:544, 1971. a 
14. Michiels, J., and Dernouchamps, J. P.: Le j 
dosage des protéines de lhumeur aqueuse en clini- X 
que. Arch. Ophtalmol 32:745, 1972. a 
15. Dernouchamps, J. P., and Heremans, J. F.: 
Molecular sieve effect of the blood-aqueous barrier, 
Exp. Eye Res. 21:289, 1975. 
16. Aronsen, K. -F., Ekelund, G., Kindmark, C. 
-O., and Laurell, C. -B.: Sequential changes of 
plasma proteins after surgical trauma. Scand. J. ` 
Clin. Lab. Invest. 29 (Suppl. 124):127, 1972. 
17. Georgiades, G.: Les lésions de liris hétéro- 
chromique en général. Bull. Mem. Soc. Fr. Ophtal- 
mol. 77:465, 1964. 
18. Michiels, J., and Dernouchamps, J. P.: Fuchs- 
sche Heterochromie, eine Autoimmunkrankheit? 
Klin. Monatsbl. Augenheilkd. 65:93, 1974. 
19. Grubb, R.: Agglutination of erythrocytes coat- 
ed with “incomplete” anti-Rh by certain rheumatoid 
arthritic sera and some other sera. The existence of 
human serum groups. Acta Pathol. Microbiol. 
Scand. 39:195, 1956. 
20. Williams, R. C., Jr., and Kunkel, H. G.: Anti- 
bodies to rabbit gamma-globulin after immunizing 
with various preparations of autologous gamma- 
globulins. Proc. Soc. Exp. Biol. Med. 112:554, 1963. 


ei S 


Bara 


x4 PATTERN DYSTROPHY OF THE PIGMENT EPITHELIUM 


We have recently examined members of 
a family, spanning three generations, who 
have an unusual pigmentary disturbance 
of the macula. The pigment clumps and 
pigment: figures are not impressive oph- 
tagJmoscopically, and could be confused 
with nonspecific scarring, but they are 
more clearly evident on fluorescein angi- 
westaphy. The electro-oculogram (EOG) is 
abnormal but visual acuity and other tests 
of retinal function are only minimally 
affected. 

The specific pattern of pigmentation in 
this family is different from other pig- 
ment epithelial dystrophies including re- 
ticular dystrophy,! butterfly-shaped dys- 
trophy,? and lesser known conditions.* ° 
However, all of these disorders share sig- 
nificant characteristics, both clinically 
and pathophysiologically. Rather than 
proliferate more descriptive names for 
each pattern, we suggest that this new 
dystrophy and its related conditions all be 
referred to as “pattern dystrophies of the 
pigment epithelium” until the disorders 
can be separated on more precise etio- 
logic grounds. 


METHODS 


Conventional diagnostic techniques 
were used. Visual fields were performed 
on the Goldmann perimeter. Dark adapta- 
tion was performed with the Gold- 
mann-Weekers adaptometer. Electro- 
retinograms (ERG) were recorded on an 
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oscilloscope using a full-field stimulator. 
Electro-oculograms were generated by al- 
ternating fixation lights within the full- 
field stimulator and were displayed on a 
paper recorder. Our procedures for dark 
adaptometry and electrophysiologic tests 
have been described in detail.”* 


CASE REPORTS 


The affected individuals are members of @ne fami- 
ly (Fig. 1) of German extraction who have been in 
the United States for two generations. The family 
history was noncontributory for other retinal disor- 
ders. The affected individuals had no significant 
past ocular or medical disease; their anterior seg- 
ment examinations and intraocular pressures were 
unremarkable; their optic disks and vessels were 
normal except in an elderly patient (Case I-3). 

Case I1-2—This 43-year-old woman, the proposi- 
tus, had mild complaints of metamorphopsia. Her 
recorded visual acuity in 1950 was 6/6 (20/20) in 
either eye; in 1957 it was 6/5 (20/15); since 1973 it 
has been 6/6 to 6/9 (20/25 to 20/30). Her refractive 
error has been constant at R.E.: —0.75 —1.25 x 10°, 
and L.E.: —0.75 —1.25 x 170°. Records from previ- 
ous ophthalmologists stated that in 1950 her fundus 
resembled a “so-called salt-and-pepper fundus.” In 
1957, her macula and the middle one third of the 
periphery were “studded with fine superficial pig- 
ment deposits.” In 1973, the maculae appeared 
“depigmented centrally with marginal clumping,” 
and there was diffuse peppering and depigmenta- 
tion in the midperiphery. In 1975 (Figs. 2, A and 3, 
top left), her maculae showed mild pigmentary 


1 
©., AFFECTED, FEMALE, AGE 20, CASE 1 





E] UNAFFECTED, MALE 
@ _ POSSIBLY AFFECTED : 
Ĝ@ STATUS UNKNOWN, SEX UNKKỌWN, 5 PERSONS ™ 


Fig. 1 (Marmor and Byers). Pedigree. 
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4 
. 2 (Marmor and Byers). Fundus photographs of affected family members. The macular pigment 


s more visible in the fundus than as depicted. A,Case II-2; B,Case III-1; C and D,Case III-3. 
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Fig. 3 (Marmor and Byers). Case II-2. Top left, Photograph of the macula. The pigmentary disturbance in 
the fovea is rather ill-defined. Top right, Fluorescein angiogram. The pigmentary disturbance is more clearly 
visible as a fragmented network with diffuse depigmentation. Bottom, The periphery has generalized 


depigmentation and granularity. 


dispersion and atrophy; the changes became less 
visible in green light. The foveas were flattened and 
showed an irregular light reflex. The periphery was 
pale and had a dusting of granular pigment (Fig. 3, 
bottom). 

Angiography revealed a more extensive pigmen- 
tary pattern (Fig. 3, top right). The posterior pigment 
suggested a fragmented reticulum limited to the 
region. There was also diffuse loss of pig- 
roughout the fundus. A comparison of angi- 
ams taken in 1972 and 1975 (Fig. 4) showed 
slight progression of the pigmentary disturbance, 

volution is apparently slow. 

Colsr. vision was normal on repeated tests be- 
tween [S73 and 1975 using H-R-R plates and the 
#arnsworth D-]5 panel. Visual fields had no consis- 
tent abnormdlities. A photostress test? in 1973 







showed prolonged recovery time in both eyes. Dark 
adaptometry showed normal cone and rod thresh- 
olds, although the cone-rod break was slightly de- 
layed relative to most individuals. An EOG was 
technically poor because of photophobia, but. 
showed a light/dark ratio of roughly 1.8 in the right 
eye. The ERGs in 1974 and 1975 were identical and 
showed normal signals under both photopic gnd 
scotopic conditions (Fig. 5), with possibly weak 
oscillatory potentials. 

Cases II-3 and Il-4—Thé propositus’s sisters, 39 
and 36 years old, respectively, were asymptomatic. 
On examination elsewhere they had visual acuity of 
6/6 (20/20) and “fine stippled pigment in the macula 
and midperiphery.” The H-R-R color tests were 
normal. 

Case III-1—This 20-year-old son of the proposi- 








Fig. 4 (Marmor and Byers). Comparison of fundus appearance in 1972 (left) with that 
in 1975-1976 (right). Fluorescein angiograms are shown for Case II-2 (top), and fundus 
photographs for Case III-1 (center) and Case III-3 (bottom). 


tus was asymptomatic. Corrected acuity was 6/7.5 
(20/25) in either eye. His fundi showed the most 
demarcated pigment pattern of anyone in the family. 
A coarse dendritiform figure was visible ophthalmo- 
scopically (Figs. 2, B and 6, top left) and a more 
pervasive pattern was apparent angiographically 
(Fig. 6, top right and bottom). The angiograms also 
_showed diffuse damage to the pigment epithelium 
but no leakage or accumulation of dye in the early or 
late stages. The pigment figures were obscured by 
illumination with red-free light. The foveal pit and 
eles appeared normal The periphery was depig- 
mented with a dull speckling of granules. His macu- 
lar lesions showed littl@ progression over three years 
(Fig. 4). 

Color testing with the D-15 panel showed no 
significant errors. An EOG had light/dark ratios of 
o R.E.: 1.69, and LE.: 1.67. 

Case II-2—This 18-year-old son of the proposi- 
tus was asymptomatic. Visual acuity was 6/6 (20/20). 


His fundus and fluorescein angiograms were similar 
to those of his mother. Dark adaptation curve was 
normal. An EOG showed a light/dark ratio of R.E.: 
1.75, and L.E.: 1.9. An ERG showed normal re- 
sponses with good oscillatory potentials (Fig. 5). 

Case IIl-3—This 15-year-old daughter of the pro- 
positus was asymptomatic. Visual acuity in 1974 
was 6/5 (20/15), and in 1975 was 6/6 (20/20) with a 
minimal refractive error. Her maculae (Figs. 2, C 
and 7, top left) showed a coarse, but evenly distrib- 
uted, clumping of pigment beneath the fovea that _ 
disappeared in red-free light. The foveal reflex and R 
pit were normal. The periphery was generallyepig- 
mented with a dusting of pigment granules ( ~ 
D). The pigment clumps were more prominen 
the fluorescein angiogram (Figs. 7, top right 
bottom) that also showed some generalized4oss of 
pigment. Note the contrast between hef granular 
pigmentation and the branching figures of her moth: 
er and older brothers. Progression from one form {o 
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LIGHT DARK DARK (Fig. 5) including prominent oscillatory potentials ® 
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Fig. 5 (Marmor and Byers). Electroretinograms 
from Cases II-2, III-2, I1I-3, III-4, and III-5. The 
first column shows photopic (cone) responses in the 
presence of a background light. The second column 
shows predominantly rod responses produced by a 
dim white flash after dark adaptation. The third 
column shows the ERG to a bright flash after dark 
adaptation. The response amplitudes and latencies 
are within normal limits. 


the other must be slow because her fundus showed 
little change over three years (Fig. 4). 

Color vision was normal by both H-R-R plates and 
the D-15 panel. Dark adaptometry showed possibly 
a slight delay in adaptation, but the thresholds were 
normal. The EOGs performed in 1974 and 1975 
showed light/dark ratios of R.E.: 2.0 and 1.4, and 
L.E.: 1.87 and 1.6. An ERG showed normal signals 
(Fig. 5) except for weak oscillatory potentials. 

Case III-4—This 14-year-old daughter of the pro- 
positus was asymptomatic. Visual acuity has been 
about 6/7.5 (20/25) since 1974. In 1973, her fundus 
had “similarities” to her mother’s fundus. She has 
fine granularity under macula, which is less dense 
than that in any of her siblings. The foveas appeared 
normal. The periphery showed only slight depig- 
mentation and some fine peppery pigment. Angio- 
grams were not available. 

Color vision testing with the H-R-R plates and the 
D-15 panel was normal. Her dark adaptation final 
threshold was normal. The EOGs in 1974 and 1976 
showed light/dark ratios of R.E.: 2.28 and 4.0, and 
L.E.: 2.4 and 3.45. An ERG showed normal signals 
(Fig. 5) with good oscillatory potentials. 

Case III-5—This 10-year-old son of the proposi- 
tus wgs asymptomatic. Visual acuity has been 6/6 
(2 ) since 1974. His fundus had dense granular 

Say since beneath the macula, similar to that in 
his sister (Case III-3). His macula has showed few 
es in three years, and the periphery is albinotic 
with pigment speckling. 

A dark adaptation curve was normal. The EOGs in 
A974 and 1975 showed light/dark ratios of R.E.: 1.5 
pn 2.0, and L.E.: 1.9 and 1.8. An ERG was normal 


tus was asymptomatic. In 1974, visual acuitw was : one 
6/7.5 (20/25). She was examined elsewhere and had® 5 
“foveas normal,” but no photographs or angiograms y 
were available to us. She should be affected if the * — 
dystrophy is dominantly inherited. oS 
Case I-3—The approximately 80-year-old aunt of pun 
the propositus had progressively failing vision for “™ 
the past decade: from 6/12 to 6/24 (20/40 to 20/80) in * 7 
1966 to counting fingers at 10 feet. She had a retinal oe 
detachment repaired in the right eye. ke 
showed markedly narrowed arterioles and a - > 


a 


cated area of chorioretinal atrophy in the posterior e 
pole of each eye, typical of the central areolar form i 
of senile macular degeneration (Fig. 8). Fluorescein v 


angiography confirmed atrophy of the pigment &@i! 
thelium and choriocapillaris (Fig. 8). No informa- 
tion was available about her fundus appearance 
before she developed macular degeneration. 

Cases II-5 and III-6—The 53-year-old half broth- 
er of the propositus and his daughter had been 
examined elsewhere and reportedly had pigment 
clumping in the macular area, confirmed by photo- 
graphs and angiograms (Fig. 8). Visual acuity was 
unknown. The pigmentary changes were similar to 
those of the propositus and her children. 


DISCUSSION 


Clinical characteristics—The family 
pedigree strongly suggests autosomal- 
dominant transmission of this disorder. 
Some of the cases (Fig. 1) had either 
equivocal findings or marginal informa- 
tion was available. This uncertainty is 
most critical for the two members of the 
first generation, both of whom should 
carry the gene. Even if these individuals 
were outwardly unaffected, the inheri- 
tance could be dominant with variable 
penetrance. The fundus of one patient 
(Case I-2) was described as normal, but 
we did not examine the patient or per- 
form angiography. One patient (Case I-3) 
had macular degeneration that precludes 
judgment about her earlier condition. 

The most obvious abnormality in this 
family is the pigmentary disturbance in 
the macula. In the younger individuals 
(Cases III-3 and III-5) the macular pig- 
mentation is primarily granular (Figs. 2, 
C and 7) while in older individuals the 
pigment seems to coalesce into branching 
patterns or a partial network (Figs. 2, A 
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Fig. 6 (Marmor and Byers). Case III-1. Top left, Fundus photograph shows a pigment figure beneath the 
macula. Top right, Fluorescein angiogram, early venous phase, shows a more extensive reticulum. Bottom, 
Late phase of the angiogram shows diffuse irregular depigmentation. 


and B, 3, 6, and 8). Some loss of foveal 
reflexes and some irregular depigmenta- 
tion in the fovea also occur in the older 
affected individuals. Progression must 
be slow, however, since only minimal 
changes were evident over a three-year 
peyiod in several patients for whom pho- 
tographs were available (Fig. 4). The pe- 
riphery is less invqlved than the macula, 
but shows diffuse depigmentation and a 
dusting of granular pigment. The pig- 
mentary changes in this dystrophy appear 
to be located at the level of the pigment 
epithelium since they are accentuated by 


fluorescein angiography, diminished on 
examination with red-free light, and not 
associated with photoreceptor dysfunc- 
tion. 1° 

The functional effects of this dystrophy 
are mild. The propositus (Case II-2) had 
slight metamorphopsia but her acuity was 
6/6 to 6/9 (20/25 to 20/30). Most the £ 
other affected family members e 
asymptomatic, which was discovere 
only on active investigation. The elderbhð~ 
aunt (Case I-3) had macular degengration, Be 
but her present state may or may not beag 
any relationship to the dystrophy. Hey 
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66-year-old sister (Case I-2) and two other 
affected individuals (Case II-2 and II-5) 
over 40 years old had no gross macular 
degeneration. The photoreceptors and 
inner retina must be spared by the dystro- 
phy since color vision, dark adaptation, 
visual fields, and ERGs (Fig. 5) were not 
affected significantly. However, there was 
slight visual disturbance, a slight delay in 
dark adaptation, and loss of some oscilla- 
tory potentials in the ERG, suggesting 
that mild retinal involvement eventually 
occurs. 

The major physiologic abnormality in 
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Fig. 7 (Marmor and Byers). Case III-3. Top left, Fundus photograph shows faint granular pigmentation: A 
Jbeneath ne macula. Top right, Fluorescein angiogram, early venous phase, shows abnormal pigmentation. i 
gponom, Late ‘phase of the angiogram shows diffuse pigment epithelial damage. 
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this dystrophy is a subnormal EOG that 
was found in all but one of the patients a 
(Case III-4) who were tested (Fig. 9). She 
also had milder fundus changes than her 


S: 
siblings. The EOG is an indirect test e 
which shows the effect of light on the go 
standing potential of the eye.!! The stand- $ | ~ 


ing potential is generated largely by pig- ° 
ment epithelium but also requiré&photo- *~ 
reception (that is, rods and ioe, “A i 
probably some contribution by the inner us 
retinal layers.!? Since tests of neuroretinal 
function were basically normal in this” 
family, the low EOG suggests a diffuse E 
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Fig. 8 (Marmor and Byers). Fundus photographs (left) and fluorescein angiograms (right) from three 
generations of the family: Cases I-3 (top), II-5 (center), and III-6 (bottom). 


disturbance of the pigment epithelium 
and is consistent with the anatomic 
findings. 

Differential diagnosis—It some of these 
patients were examined without the 
benefit of a family history, they might 
have been dismissed as having nonspecif- 
ic macular changes suggestive of an old 

igment epithelial detachment, prior 
Focal chorioretinitis, or early macular de- 


generation. There are many disorders that 
cause ill-defined foveal pigmentary 
changes, and one purpose of this report is 
to demonstrate that foveal pigmentation 
occasionally may represent heredjtary 
disease. Clues to the dystrophic natur 
disease in this family, in addition to the 
pedigree, include the degree of symmetry” a 
between the two eyes, the young age of ` 
affected individuals, the strict pigment}, 
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epithelial localization, the lack of a dis- 
crete onset of symptoms, and lack of any 
history of inflammation. 

This dystrophy occurs in young people, 
but differs from many of the juvenile 
macular dystrophies in its absence of ef- 
fect on the neurosensory retina. For ex- 
ample, there should be little difficulty in 
distinguishing our patients from those 
with vitelliform dystrophy (Besťs dis- 
ease), Stargardt’s disease, X-chromo- 
some-linked juvenile retinoschisis, or 
some newly reported dominant dys- 
trophles!314 because visual symptoms 
are prominent in these other disorders 
even when the fundus findings are not 
entirely characteristic. Some confusion 
might exist with early cases but the fam- 
ily history and follow-up examinations 
should allow proper diagnosis. There are 
also reports of benign macular dystro- 


LIGHT/DARK RATIO 


= Oo mt, Marate a e e a a ares eretet, 
res ea 
5 stots! 


ae E 


ovate 5 ROR 


1974 1976 1974 


PATTERN DYSTROPHY 





1974 1975 


ô ¢ 


phies that differ significantly from the + 
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dystrophy in our family in the fundus 


findings.15-16 s 

More relevant to our family is a troup 
of hereditary disorders that affect the 
pigment epithelium without much vi- 


sual disturbance (Table). Most striking inv * 


terms of ocular pigmentation is the dys- 


trophia reticularis described byĶĘjögren,! -* 


and later by Deutman and Rumk& It is 
recessively inherited and is characterized 
by a well-defined network of pigment that 
begins near the fovea but may show a 
gradual evolution and outward migration. 
The dystrophia macroreticularis de- 
scribed by Mesker, Oosterhuis, and 
Delleman‘ showed either recessive inher- 
itance or dominant transmission with var- 
iable penetrance. Some of their patients 
showed a coarse reticulum in the posteri- 
or pole, while others only showed a small 
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Fig. 9 (Marmor and Byers). The EOG results from the propositus and her five children, The light/dark 
ratios from the right eyes (hatched bars) and left eyes (clear bars) are shown for each date of testing. The 
4 shaded area incorporates ratios less than 1.85 (that is, abnormal EOGs). 
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% TABLE 
3 PATTERN DYSTROPHIES OF THE PIGMENT EPITHELIUM 
; : Probable Geecned n beks. Typical Dark 
Inheritance Pigment by Red- Fluo- Visual Color Adapt- Visual 
(Autosomal) Pattern Free Light rescein Acuity Vision ation ERG EOG Field 
Dystrophia Recessive Reticular Yes Yes 6/6-6/7.5 Normal Normal Normal Low nor- Normal 
reticularis? (20/20-20/25) mal (age 10) 
Dystrophia Recestivé 
macroreti- or wW Reticular, Yes Yes 6/6-6/18 — Normal One case — Slight 
cularis‘ dominant granular (20/20-20/60) subnormal ecrease 
Eo Ping 
pigment Dominant Reticular, Yes Yes 6/6-6/7.5 Normal Normal Normal — Normal 
dystrophy> granular (20/20-20/25) 
pea Dominant Partial Yes Yes 6/6-6/7.5 Normal Normal Normal Low Decreased 
dystrophy? reticulum (20/20-20/25) central 
tomi eensitivity 
eins x Dominant Granular — — Normal — Normal Normal — Normal 
Present cases Dominant Partial Yes Yes 6/6-6/9 Normal Normal Normal Slightly Normal 
fh o (20/20-20/30) low 
branched pattern under the fovea. Domi- benign for the patient on the basis of 
nant inheritance was evident in the retic- the older individuals (age, 40 to 60 years) 
ular dystrophy reported by Benedikt and who were examined, most of whom had 
Werner in which some individuals good vision and a normal ERG. There are 
showed a reticulum in the posterior pole two exceptions to date: one of Mesker, 
while others showed mostly granular Oosterhuis, and Delleman’s* patients 
changes. Their cases bear considerable (age, about 40 years) who had visual acu- 
resemblance to ours. Deutman and col- ity of 6/18 (20/60) with a subnormal ERG, 
leagues? described butterfly-shaped dys- and our 80-year-old patient (Case I-3) 
trophy as a dominant condition in which who has central areolar macular degene- 
a branched pigment figure lay beneath the ration. A recent report by Fishman and 
fovea of affected individuals. Slezak and colleagues!" showed two patients older 
Hommer® used the term fundus pulveru- than 60 years with diffuse reticular pig- 
lentus for a dominantly inherited condi- ment changes, severely diminished acuity 
tion apparently characterized by granular (recent in one patient), and low ERGs. 
changes although the published photo- One must speculate whether these pa- 
graph is difficult to evaluate. tients had a late stage of dystrophia retic- 
These disorders differ in terms of the ularis (although Sjögren describes loss of 
pattern of pigmentation and the mode of the pattern as patients get older!18) or an 
inheritance. Nonetheless, the disorders unrelated pigmentary disturbance. Senile 
are localized anatomically (Table) to the reticular pigmentation on a vascular or 
pigment epithelium (by angiography and degenerative basis may mimic the dystro- 
examination with red-free light) and min- _phy.'%° x 
imally effect vision,or retinal function. Implications—The pathophysiology 
Furthermore, the EOG has been border- these pigment epithelial dystrophies is -å 
line or frankly low in most of these unknown at present. No pathological ma- E A 
patients who have been studied. These terial is available, and no other ocular or -"! 
dystrophies seem relatively stable and systemic associations have been ob-n, 
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served; the spherophakia, strabismus, and 
deaf-mutism in Sjégren’s original pedi- 
gree! were not correlated with the fundus 
changes. The anatomic localization of 
these disorders to the pigment epithelium 
is supported by the subnormal EOG 
along with the normal tests of sensory 
retinal function. However, these dystro- 
phies confirm our present inability to 
correlate the EOG with specific visual 
functions or anatomic changes. The rea- 
son for the reticular pattern of pigment in 
these dystrophies is unknown, but the 
pattern bears resemblance to the lobular 
architecture of the choriocapillaris.2! Per- 
haps a vascular factor influences the gen- 
esis or expression of the pigmentation. 
We are concerned with a proliferation 
of anatomically named pigment epithelial 
dystrophies when our knowledge is in- 
sufficient to separate them physiological- 
ly. The disorders listed in the Table share 
major features, despite differences in pig- 
mentary pattern and heredity. The names 
of these disorders are confusing, and we 
suggest that these disturbances be clini- 
cally grouped under one name such as 
pattern dystrophy of the pigment epithe- 
lium. This entity is characterized by pig- 
ment changes (usually in a granular or 
reticular pattern) at the level of the pig- 
ment epithelium, by minimal visual or 
functional changes (except for affectation 
of the EOG), and by a good prognosis for 
the patient. By this argument, we do not 
minimize the academic importance of de- 
scribing individual pedigrees in detail (as 
we have done with our family) since 
differences in inheritance or pigmenta- 
tion may eventually lead us to specific 
disease mechanisms. One may wish to 
separate the recessive forms (for example, 
rexicular dystrophy) from the dominant 
nes. However, a larger semantic category 
will allow the clinician to classify pa- 
tients who do not fit the narrow molds 


of published reports, and will not ob- 
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arities. ii 
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SUMMARY e es 


Three generations of a family showed | 
alterations in the retinal pigment epithel- ~ 
ium along with mild visual disturbance. 
Younger members had granular pigment* 


dispersed beneath the fovea while older” , 


members showed a reticular pigment pat-** 
tern. The electro-oculogram Oe Sho | 
mal in most affected individuals, but vis- ® 
ual fields, color vision, dark adaptation, 
and the electroretinogram were normal. 

The pigmentary changes in these pa- 
tients are similar to those seen in other 
pigment epithelial dystrophies such as 
reticular dystrophy and butterfly-shaped 
dystrophy. Until these disorders can be 
separated pathophysiologically, we sug- 
gest the definition of a more inclusive 
clinical term, “‘pattern dystrophies of the 
pigment epithelium.” 
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bilateral, and generally symmetrical, multiple 
yellowish-white subretinal placoid lesions centered 
about each macular area and extending nasally to 
each disk (Fig. 1). We diagnosed APMPPE. 

Two weeks later, she complained of more severe 
headaches and dizziness. Visual acuity had im- 
proved to R.E.: 6/90 (20/300), and L.E.: 6/24 (20/80). 
She was then hospitalized for further examination 
and underwent a lumbar puncture. The opening 
pressure was normal, The CSF showed 56 lympho- 
cytes, 3 red blood cells, and a protein level of 48 


Frm the Departments of Ophthalmology (Dr. 
Pefllock) and Internal Medicine (Dr, Fletcher), 
f Miami Valley Hospital and the Department of Oph- 
* thalmology (Dr. Bullock), Wright State University 
School of Medicine, Dayton, Ohio. 
Reprint requests to John D. Bullock, M.D., 60 
i Wyoming St., Dayton, OH 45409. 


placoid areas, fine pigment mottling, and variable 
depigmentation of the pigment epithelium. In addi- 
tion, fine retinal folds were seen in the inferior 
macular area of the right eye (Fig. 3). We diagnosed 
APMPPE. The patient was hospitalized and under- 
went a lumbar puncture. The opening pressure was 
normal, The CSF contained 70 lymphocytes, 1 poly- 
morphonuclear leukocyte, and 1 red blood cell. The 
protein level was 76 mg/100 ml. Cultures for bacter- 
ia and fungi were negative. In addition, the serum 
showed a positive C-reactive protein and a slight 
increase in the alpha 2 and beta globulin levels. The 
remainder of an extensive medical examination was 
within normal limits. F 

Two months later, visual acuity had improved to 
R.E.: 6/60 (20/200), and L.E.: 6/6 (20/20—2). The 
patient continued to complain of a mild headache. 
Repeat lumbar puncture showed 64 lymphocytes 
and 3 red blood cells in the CSF. The protein level 
was 86 mg/100 ml. 

The left retina had marked disruption and hypef- 
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CEREBROSPINAL FLUID ABNORMALITIES IN - a -s 
ACUTE POSTERIOR MULTIFOCAL PLACOID PIGMENT % e =i 
EPITHELIALOPATHY CaM ee 
e -TO Pa, 
JOHN D. BULLOCK, M.D., AND RONALD L. FLETCHER, M.D. AA 
Dayton, Ohio s 
In 1968, Gass! described a new clinical mel ge hase Matku jire FEA Ees aii nega- .® 
ra ; ive. Three months after the onset of visual symp- K 
entity in three otherwise healthy young toms, acuity had improved to R.E.: 6/60 (20/200), ¥ 
white women characterized by a rapidly and L.E.: 6/9 (20/30). At near, the patient was ableto ® 
progressive bilateral loss of central visual ec pbc So ee T E. K 
: . 5 n the left fundus, the yellowish-white .placoi 
acuity, and associated with ophthalmo lesions had resolved with disruption and mottling of = * — 
scopically visible multifocal yellowish- the pigment epithelium in the macular area (Fig. 2, e 
white placoid lesions at the level of the left). Saree angiography = ae me poa x 
; : ; : . ‘]. age of background fluorescence as well as window = , 
retinal pigment epithelium or choriocap il defects in the arteriole phase with staining in the : 
laris. Me coined the term acute posterior later phases. y 
multifocal placoid pigment epithelialo- The right fundus had a similar appearance with 
athy (APMPPE) to describe this condi- ™° disturbance of the pigment epithelium directly i 
p y f ; in the area of the fovea (Fig. 2, right). Presumably, X 
tion. Since then other reports have point- this disturbance markedly affected vision in the j 
ed out that the condition may occur in right eye. Fluorescein angiography of the right eye — 
Ath sexes may be unilateral, and may be also showed blockage of fluorescence, window de- : 
. já: s fects, and later staining. A 
seen in different races. APMPPE also has Nine months after the initial examination, visual 4 
been associated with various other ocular pa 4 oe 6/60 eras and L.E.: 6/9 thine $ 
. . . ase -year-old white man was examine i 
and systemic findings 4 We describe two by another ophthalmologist because of headaches, eA 
patients with this condition who also had redness, and blurring of both eyes. Visual acuity was z 
cerebrospinal fluid (CSF) abnormalities. 6/6 (20/20) in each eye. Slit-lamp examination re- 2 
vealed +1 cells and flare and a diagnosis of bilateral b 
G ASE REPORTS iritis was made. The patient began topical cortico- y 
ute : ae ms: ae an Cee F our as later, es 4 
ase 1—A 24-year-old white woman complaine eteriorated to counting fingers In each eye, and we 74 
of headaches aa decreased vision bilaterally. Her saw him in consultation, He had also developed a 4 
Bast eae pater history, family history, see pein pega bes orn “ha sr a mi . 
physical examination were within normal limits. ere was no urethr ischarge. Visu elds 5 
_ One week later, acuity had deteriorated to counting showed large bilateral central scotomas. In the % 
fingers in both eyes, and her visual fields showed fundi, the lesions had already begun to resolve, as Wg 
large, bilateral central scotomas. The fundi revealed manifested by loss of most of the yellowish-white N 
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Fig. 1 (Bullock and Fletcher), Case 1. Fundus photographs showing the acute phase of APMPPE, 
manifested by multiple yellowish-white subretinal placoid lesions centered about the macular area; left, 


right eye; right, left eye. 


pigmentation of the retinal pigment epithelium in a 
geographic distribution, ringing the fovea in a 
horseshoe fashion (Fig. 4, top). The visual acuity of 
6/6 (20/20—2) in the left eye is attributed to this fact. 

Early fluorescein angiography revealed a blocking 
of choroidal fluorescence by increased pigmentation 
within the macular area, while fluorescein angiogra- 


phy in a later view revealed staining of the edges of 
the hyperpigmented area (Fig. 4, bottom). 

The right fundus had a strikingly similar appear- 
ance with the exception that the fovea appeared to 
be encompassed within the hyperpigmented area 
(Fig. 5). Visual acuity in this eye was 6/60 (20/200). 
Fluorescein angiography of the right eye showed 





i Poe ; N 
Fig. 2 (Bullock and Fletcher). Case 1. Left, Fundus photograph of the left eye showing resolution of the ° 


yellowish-white placoid lesions with disruption and mottling of the pigment epithelium in the macular area. 
Right, Fundus photograph of the right eye showing disturbance of the pigment epithelium directly in the 


afea of the fovea. 
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Fig. 3 (Bullock and Fletcher). Case 2. Fundus photographs showing the early resolution of APMPPE as 
manifested by loss of most of the yellowish-white placoid areas, fine pigment mottling, and variable 
_ depigmentation of the pigment epithelium. In addition, fine retinal folds are seen in the inferior macular 
area; left, right eye; right, left eye. 


blockage of the fluorescence by the pigmentation 
with some staining at the edge of this pigmented 
area. Visual acuity in the right eye eight months after 
ocular involvement was 6/15 (20/50). 


DISCUSSION 


The first documentation of an extraocu- 
lar manifestation in APMPPE was cited 
by Van Buskirk, Lessell, and Friedman? 
in 1971 when they described a young 
woman with erythema nodosum who had 
clinical and fluorescein angiographic fea- 
a of placoid epithelialopathy. Fitzpat- 
rick and Robertson? described the 
findings of anterior uveitis, vitreitis, and 
an antecedent influenza-like illness in sev- 
eral of their cases. They questioned a viral 
etiology. Annesley, Tomer, and Shields4 
described 13 patients and documented an 
elevated erythrocyte sedimentation rate to 
84 mm/hr in one patient and an elevated 
indirect fluorescent antibody test for toxo- 


fplasmosis in another. Ryan and Mau- 


menee® described nine patients with this 
condition, a number of whom had a flu- 


‘like syndrome before the onset of visual 


loss. In addition, several of their patients 
complained of headaches and one had 
undergone a lumbar puncture which 
showed 15 monocytes, but the protein 
level was not reported. Gass! originally 


suggested central nervous system in- 


volvement in a patient’s electroencepha- 
logram that showed “some activity, but 
not diagnostic of a tumor.” In 1972, Deut- 
man and associates® described three pa- 
tients with this condition, one of whom 
had an abnormally high antistreptolysin 
titer, another with an elevated sedimenta- 
tion rate who also had biopsy-proven ery- 
thema nodosum, and a third patient with 
a diffusely disturbed electroencephalo- 
gram. Holt, Regan, and Trempe” described 
13 patients with APMPPE, five of whom 
had undergone at least one lumbar punc- 
ture. Their first patient had had eight 
cerebrospinal taps over a nine-month peri- 
od. This patient had CSF pleocytosis and 
elevated protein levels for many months. 
The rest of their patients had essentially 
normal CSF. These authors were unable 
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Fig. 4 (Bullock and Fletcher). Case 2, left eye. 
Top, Fundus photograph showing complete resolu- 
tion of APMPPE as manifested by marked disrup- 
tion and hyperpigmentation of the retinal pigment 
epithelium in a geographic distribution, ringing the 
fovea in a horseshoe fashion. Bottom, Fluorescein 
angiogram showing staining of the edges of the 
hyperpigmented area in the later phase. 


to culture bacteria, fungi, or viruses 
from the CSF in any of the affected pa- 
tients. 
The etiology of APMPPE is unknown. 
Fitzpatrick and Robertson? suggested a 
viral etiology, but were unable to docu- 


AMERICAN JOURNAL OF OPHTHALMOLOGY * 





Ld 


JULY, 1977 


ment rising titers for influenza A or B, 
Eaton agent, complement-fixation, adeno- 
viruses, or cold agglutinins. Azar and 
associates, however, isolated adenovirus 
type 5 from both the throat swab and from 
the homogenate of a tonsillar biopsy 
specimen of a patient with APMPPE and 
documented rising titers of complement- 
fixation and neutralizing antibodies for 
the same virus. They believed that the 
isolation of the virus from two sources, 
accompanied by a serologic rise in anti- 
body titer by two tests, provided firm 
evidence of adenovirus infection occur- 
ring concurrently with the acute hase of 
the patient’s ocular disease. 

The significance of the finding of CSF 
abnormalities in APMPPE is unknown. 
Cerebrospinal fluid pleocytosis and ele- 
vated protein levels in these patients, 
however, probably represent a mild viral 
meningitis as part of a systemic viral 
infection which also involves the retinal 
pigment epithelium or choriocapillaris. 


Fig. 5 (Bullock and Fletcher). Case 2, right eye. 
Fundus photograph is similar to that in the left eye 
(Fig. 4, top) with the exception that the fovea ap-, 
peared to be encompassed within the hyperpig- 
mented area. 
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SUMMARY 


Two patients with acute posterior mul- 
tifocal placoid pigment epithelialopathy 
also had cerebrospinal fluid pleocytosis 
and elevated protein levels. A 24-year-old 
white woman had visual acuity of count- 
ing fingers in each eye. The cerebrospinal 
fluid contained 56 lymphocytes per cubic 
millimeter and a protein level of 48 mg/ 
100 ml. When the retinopathy resolved, 
visual acuity returned to R.E.: 6/60 (20/ 
200), and L.E.: 6/9 (20/30). A 22-year-old 
white man had visual acuity of counting 
fingers, bilaterally. The initial lumbar 
puncture showed 70 lymphocytes and a 
protein level of 76 mg/100 ml. A second 
cerebrospinal tap showed 64 lymphocytes 
and a protein level of 86 mg/100 ml. Final 
visual acuity was R.E.: 6/15 (20/50), and 
L.E.: 6/6 (20/20). Neither patient received 
treatment for this disorder. The findings 
of cerebrospinal fluid cells and elevated 
protein levels in acute posterior multifo- 
cal placoid pigment epithelialopathy 
probably represent a mild viral meningi- 
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tis as part of a systemic viral Infection thát 


also involves the retinal pigment epitheli-. 
um or choriocapillaris. i 
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å "Seven patients had isolated retinal 
‘hemorrhages without other systemic or 
ocular diseases in a six-year period. The 
patients, six females and one male, ranged 
in age from 12 to 39 years. Five of the six 
females were taking oral contraceptives. 
This drug was immediately discontinued 
when the bleeding was discovered. In all 
patients the hemorrhages cleared within 
weeks or months with complete recovery 
of the visual functions. 

We examined only two patients, both of 
whom were taking contraceptives during 
the episode. Sufficient clinical and labo- 
ratory examinations permitted us to spec- 
ulate about the etiology and pathogenesis 
of the disease. 


CASE REPORTS 


Case 1—On Feb. 9, 1966, a 35-year-old white 
woman, gravida 4, para 3, aborto 0, was admitted in 
her fourth month of pregnancy. She had been in 
good health until one week before admission, when 
she noted a sudden visual loss. Her earlier pregnan- 
cies were without complications. There was no 
history of trauma, exertion, or ingestion of drugs. 

On admission, physical examination revealed a 
normal pulse and blood pressure. Positive physical 
findings were a grade 2 systolic murmur and a 1+ to 
2+ ankle edema. Neurological examination was neg- 
ative. 

Best corrected visual acuity was R.E.: 6/22 (20/ 
70), and L.E.: 6/60 (20/200). Ophthalmoscopy re- 
vealed preretinal hemorrhages scattered in both pos- 
terior poles. The rest of the ophthalmic examination 
gave negative results. 

Hematological values included a hemoglobin 
level of 11.6 g/100 ml; white blood cell count, 
10,300/mm? with a normal differential cell count; 
hematocrit value, 34%; reticulocyte count, 1.4%; 
Lee and White coagulation time, 12 minutes; Duke’s 
method bleeding time, 3 minutes; prothrombin 
time, 13.6 seconds; partial thromboplastin time, 71 
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seconds (normal, 60 to 90 seconds); and platelets, 
200,000/mm*. Rumpel-Leed test was negative, the 
erythrocyte sedimentation rate (ESR) was 30 mm/hr, 
and clot retraction was present. 

The following values were normal or negative: 
urine analysis, blood urea nitrogen (BUN), creati- 
nine, random blood glucose, two-hour post prandial 
blood glucose, serum electrolytes, VDRL, lupus 
erythematosus preparation, serum glutamic oxaloac- 
etic transaminase (SGOT), serum glutamic pyruvic 
transaminase (SGPT), lactic dehydrogenase (LDH), 
bilirubin, bromsulphalein retention, serum pro- 
tein electrophoresis, cholesterol, electrocardiogram 
(ECG), electroencephalogram, and skull films. 

The hemorrhages continued to enlarge and on the 
sixth day of admission the patient undétwent an 
uneventful therapeutic abortion. On the tenth hospi- 
tal day best corrected visual acuity was R.E.: 6/9 
(20/30), and L.E.: 6/12 (20/40). The hemorrhages 
were resolving and the patient was discharged. In 
two months acuity had returned to 6/6 (20/20) in 
both eyes and no residual retinal pathology was 
observed. 

In April 1970 she had another sudden visual loss. 
There was no intervening significant ocular or sys- 
temic disease. Two months before admission, she 
had started taking Oracon, a sequentially adminis- 
tered oral contraceptive containing ethinyl estradiol, 
0.1 mg, and dimethisterone, 0.1 mg. There was no 
history of exertion and no other drugs were taken. 

On admission, best corrected visual acuity was 
6/24 (20/100) in both eyes (Fig. 1, A and D). Prereti- 
nal hemorrhages were noted in both eyes. Results of 
the physical examination were normal. 

Hemoglobin level was 12.6/100 ml; hematocrit 
value, 38%; white blood cell count, 6,300/mm? with 
a normal differential cell count. Clot retraction was 
present and clot lysis was absent. Lee and White 
coagulation time was 18 minutes; Duke’s method 
bleeding time, 2.5 minutes; prothrombin time, 13.0 
seconds; partial thromboplastin time, 35 seconds 
(normal, 35 to 50 seconds); platelet count, 216,000/ 
mm; and the ESR was 21 mm/hr. 

The following values were normal or negative: 
urine analysis, BUN, creatinine, random blood glu- 
cose, two-hour postprandial blood glucose, serum 
electrolytes, lupus erythematosus preparation, 
VDRL, and a urine test for pregnancy. A 24-hour 
urine specimen showed normal levels for pituitary 
gonadotropin, estrogen, pregnanediol, and pregnan- 
triol. The SGOT, SGPT, LDH, alkaline phospha- 
tase, and uric acid tests showed normal values. 

The contraceptive was discontinued on admission 
and on the tenth hospital day best corrected visual 
acuity was R.E.: 6/15 (20/50), and L.E.: 6/22 (20/70). 
The hemorrhages were resolving and the patient was 
discharged. After discharge, acuity improved and in 
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Fig. 1 (Svarc and Werner). Case 1. Preretinal hemorrhages during treatment with oral contraceptives. 
Initial appearance (A, D). The second pair of pictures (B, E) was taken one month and the third (C, F) two 
months after the onset. Right eye, top (A, B, C); left eye, bottom (D, E, F). 


June 1970, it was 6/6 (20/20) in both eyes (Fig. 1, B, 


C, E, and F). Since discharge there has been no 


significant systemic or ocular illness. 

Case 2—On March 3, 1975, a 26-year-old white 
woman, gravida 0, complained of a “dull spot” in 
her left eye for approximately two days. She had 
been taking Min-ovral, a combination contraceptive 


pill containing 0.03 mg of ethinyl estradiol and 0.15 


mg of norgestrel, for five months. During this peri- 
od, the patient had a two-week episode of acne, and 
intermittent swelling of extremities. She also report- 
ed occasional light headedness and fatigue. 

Two years before this visit, the patient discontin- 
ued a 1#/2-year course of Norinyl-1, a combination 
contraceptive pill containing 0.05 mg of mestranol 
and 1.0 mg of norethindrone. This drug was discon- 
tinued because the patient had swelling of extremi- 
ties, weight gain, nervousness, and depression. Ac- 
cording to her family physician, she was never 
hypertensive and the serum cholesterol level was 
always normal, She was receiving no other drugs at 
the time and there was no history of trauma or 
exertion. 

On physical examination an intraretinal macular 
hemorrhage was seen in her left eye (Fig. 2, top). 
Visual acuity was 6/6 (20/20) in both eyes. The 
Amsler test revealed a scotoma of about 6 degrees in 


diameter located 11/2 degrees temporal to the center 
of fixation. i 


Laboratory values included a platelet count of 


240,000/mm?; Duke’s method bleeding time, 41/1 
minutes; Lee and White coagulation time, 14 min- 
utes; Rumpel-Leed test was negative; prothrombine 
time, 13.5 seconds; and a positive clot retraction. 
The patient was referred to an internist for examina- 
tion, but no abnormalities were discovered. 

The hormones were discontinued on March 3 and 
seven days later, the symptoms and the intraretinal 
hemorrhage were gone (Fig. 2, bottom). 


DISCUSSION 

Posterior pole retinal hemorrhages are 
occasionally found in young adults in the 
absence of any systemic or ocular disease. 
They usually clear within days or weeks, 
and the prognosis is invariably good.’ 

The data that we have collected repre- 
sent an approximate frequency of such 
occurrences in our community (seven 
cases in six years in the practices of nire 
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remained healthy during the follow-up 
period (one to six years). o Cara Sa 
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that ruled out al possible systemic 
causes for the hemorrhage, there was no ~ 
suggestion in any case history that other 





Only one patient (Case 1) | had twos Ice ; 
cessive hemorrhagic episodes, the PN i F 
time in pregnancy and later during the er 
use of oral contraceptives. Both are peri- fees 
ods of increased female hormonal activi- 
ty. LARSA 

Retinal hemorrhage has been common- 
ly described as one of the numerous side 


< 


effects of oral contraceptives,” 8 but usu- a 
ally as secondary to occlusions or im- 
pending occlusions of retinal vessels. 
Cases of isolated retinal hemorrhages 
have, on the contrary, been reported in- 


frequently in this connection.?®9 eC vomit 
Hypothetical pathogenic mechanisms 
for retinal hemorrhages during the use of _ ae 
oral contraceptives comprise two catego- 
ries. The first group is based on possible  —_ 
hematological disorders, whereas the sec- | 


ond group considers vascular side effects. 


The hematological changes caused by 
oral contraceptives occur either in the 
cellular or humoral components of the 
clotting mechanism. The platelets change 
in number and property, resulting in en- 
hanced adhesion and aggregation. Serum 
clotting factors increase in concentration 
and activity, and fibrinolytic activity is “Te 
altered. As a result of these changes, the 
tendency toward intravascular clotting x 
increases. This finding was assumed tobe 
the cause for increased thromboembolic = 
phenomena in patients taking oral contra- y 
ceptives.!°-!2 Contrary opinion is based ied 4 
on the fact that similar hematologic a 
_ changes are present in pregnancy, yet th R 
Ber iat of thromboembolism is not in- 
-creased in pregnant women, but increases 
postpartum when ene abnormali- , 
ties disappear. 1012 

The second hypothetical reason for ret- 
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inal hemorrhages during the use of oral 
contraceptives is a change in the blood 
vessels, which incorporates several dif- 
ferent pathogenic mechanisms. 

Systemic hypertension is a possibility. 
Changes in the renin-angiotensin-aldo- 
steron system are common, although hy- 
pertension is infrequent.!3~!5 When it is 
present, retinal hemorrhages might be a 
manifestation of a hypertensive retinopa- 
thy. 

Another form of vascular abnormalities 
associated with oral contraceptives is a 
local arterial spasm. On the retinal level, 
they otcur as ophthalmic migraine and 
profound central retinal artery hypoten- 
sion caused by a proximal spasm of the 
artery. This has been reported with either 
elevated!* or normal systemic blood pres- 
Site 17-18 

The third potential mechanism, involv- 
ing primarily the arteries, is arteriosclero- 
sis. Higher levels of serum lipids and 
lipoproteins have been found during the 
intake of estrogens which might cause 
increased or accelerated arteriosclero- 
sis.»®10 The ocular fundi in long-term 
users of contraceptives have been de- 
scribed as appearing prematurely aged.® 

The veins are abnormal during the 
use of oral contraceptives. Venous stasis 
resulting from increased venous distensi- 
bility has been experimentally demon- 
strated in women taking oral contra- 
ceptives and during pregnancy.!® Venous 
stasis may ultimately result in increased 
permeability of vessels with extravasation 
of blood and its components. Venous sta- 
sis can also result in a secondary intravas- 
cular thrombosis. Dilated veins and capil- 


-laries have been frequently observed in 


the ocular fundi of patients®17-2° and ex- 
perimental animals receiving oral contra- 
ceptives.?}-22 

Schenker, Ivry, and Oliver? frequently 


“found dilated paramacular vessels pre- 
sent in that group of women who suffered 
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from headaches while takirg oral eontta-~ 
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ceptives. Conversely, those who had ng » 


headaches showed some constriction ,qf , 


capillary arterioles and venules. E he 
Changes in retinal vessels have beer 


occasionally observed clinically in wom- 
en taking contraceptives, described as 
“perivasculitis” and “vasculitis,” 323-24 
but apparently no histopathological study 
of a human eye having this complication 
of oral contraceptives has been pub- 
lished. 

However, several detailed histopatho- 
logical studies have described the condi- 
tion of the vasculature of the central nerv- 
ous system in young women who died 
of strokes while taking oral contracep- 
tives.25-29 In two large series (20 patients 
and 16 patients, respectively) reported by 
Irey and co-workers,?”?8 intimal prolife- 
ration with and without associated throm- 
bosis was found in women taking oral 
contraceptives, as well as in pregnant and 
postpartum women.?? Varying degrees of 
narrowing of the lumen resulted. Occa- 
sionally, nodular thickening of media and 
adventitia were present. Four pa- 
tients?5-26-29 had dilatation of small intra- 


cerebral and other vessels, with similar 


irregular proliferation of the endothelial 
and muscle cells, edema, fibrosis, inflam- 
matory infiltration, and degeneration and 
necrosis of vessel walls, resulting in leak- 
age of blood elements and often intravas- 
cular thrombosis. Experimentally, similar 
changes of the vasculature of different 
organs in rabbits were produced and de- 
scribed in great detail.®° 

Changes in the ocular vessels were sim- 
ilarly produced and studied by Lee, 
Donovan, and Mukai?? in rabbits treated 
with estrogens. They observed a peculiar 
type of fibrinoid necrosis in the walls of 
the short ciliary and choroidal arteries, as 
well as marked hyalinization with peri- 
vascular fibrosis in an artery of the cho- 
roid. Additionally, there was a marked 
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disturbance of venous circulation in those 
éyes that clinically had ophthalmic vein 
thrombosis. 

We considered each of these mecha- 
hisnrs when deciding on the probable 
pathogenesis in the two patients we ex- 
amined. 

Hematologic examination including 
coagulation studies gave normal results in 
both patients. Minor thrombotic lesions 
in retinal capillaries, whether a primary 
phenomenon or secondary to a vascular 
alteration, remain a possibility in our 
cases. We did not, however, observe signs 
of any vessel being occluded during or 
after the hemorrhagic episode. There 
were no cotton-wool exudates. 

Fibrinogen chromatography is a more 
sensitive test for hypercoagulability in 
patients taking oral contraceptives.2! We 
did not perform this test, however, as it 
was not available. 

Systemic blood pressure was not ele- 
vated in either patient, ruling out hyper- 
tensive retinopathy. 

Spasms of the central retinal artery or 
its branches were not observed. Ophthal- 
modynamometry was, however, not per- 
formed (to rule out the spasm of the 
central retinal artery behind the globe). 
None of the patients were subject to mi- 
graine attacks. We observed tortuosity of 
both arteries and veins in Case 1, but this 
feature was present before and after the 
treatment, suggesting perhaps that this 
might be normal in this patient.? 

There were no ophthalmoscopic signs 
of accelerated arteriosclerosis of the reti- 
nal vessels in either patient. Cholesterol 
levels were normal in one patient (Case 1) 
when measured during pregnancy, and in 
he other (Case 2) while taking oral con- 
Taceptives. 

Venous stasis in Case 1 could have 
»ontributed to the pathology. 

Primary hormonal vascular lesions 
should be seriously considered as a cause 
f hemorrhages and leaks. As summarized 
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by Irey and Norris,” direct action of 
female reproductive corticosteroids (en- 
dogenous and exogenous) causes, in pre- 
disposed individuals, vasculitis with inti- 
mal proliferation and possible thrombotic 
overlay. 

We observed no gross vascular wall 
abnormalities in the retinal vessels of the 
two patients. However, evidence exists 
that histopathologically confirmed vascu- 
lar wall lesions are not necessarily visible 
on ophthalmoscopy.*? 

Systemic vascular integrity was appar- 
ently altered in our patients. Both of them 
reported swelling of hands and leg’ while 
taking contraceptives and during preg- 
nancy (Case 1). 

Occurrences of isolated retinal 
edema?’333 and central serous retino- 
pathy,?* occasionally reported as compli- 
cations of oral contraceptives, may repre- 
sent other manifestations of the same 
pathogenic mechanism affecting the 
blood vessels of the ocular fundus. One 
patient has had uveal effusions during 
two succeeding pregnancies, but the dis- 
ease cleared after delivery (unpublished 
data). 

We believe that isolated retinal hemor- 
rhages in patients taking contraceptives 
are probably caused by direct hormonal 
action on the walls of the retinal vessels. 
There is still controversy as to whether 
oral contraceptives are responsible for 
vascular complications. In one patient 
(Case 1) retinal hemorrhages occurred in 
pregnancy and during the use of contra- 
ceptives, which strongly suggests a hor- 
monal etiology. 


SUMMARY 


Seven patients had isolated retinal 
hemorrhages without other systemic or 
ocular disease in a six-year period. Six 
patients were females, of whom five were 
taking oral contraceptives. The number of 
patients taking contraceptives and the 


aen 


fact that one patient had a similar episode K 
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earlier during pregnancy suggested a hor- 
monal etiology. In the two patients we 
examined, we concluded that direct hor- 
monal action causing vascular wall le- 
sions was probably responsible for the 
pathology. 
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CILIORETINAL ARTERY OCCLUSION ASSOCIATED 
WITH ORAL CONTRACEPTIVES 
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In 1967, Goren! reported two cases of 
retinal edema secondary to oral contra- 
ceptives. In both cases, the patients were 
in their 20s, developed decreased visual 
acuity, localized retinal edema in the 
macula, and paracentral scotomas. These 
findings disappeared after cessation of 
the drug and reappeared after drug ad- 
ministration was resumed. Although nei- 
ther fundus photography nor fluorescein 
angiography was performed, Goren sug- 
gested that the transient edema was 
caused by retinal or choroidal vasculitis. 
We examined a patient who had initial 
findings similar to those of Goren’s cases. 
In the present case, careful examination 
of the fundus and subsequent fundus 
photography and fluorescein angiography 
indicated that occlusion of a cilioretinal 
artery caused the retinal edema and scoto- 
ma. The present case differed only slight- 
ly from Goren’s cases in that although the 
decreased vision was temporary, a small 
residual scotoma persisted after the cessa- 
tion of oral contraceptives. 


From the Department of Cornea Research, Eye 
Research Institute of Retina Foundation, and the 
Cornea Service of the Massachusetts Eye and Ear 
Infirmary, Boston, Massachusetts (Dr. Perry); and 
the Department of Ophthalmology, New York 
Hospital-Cornell University Medical Center New 
York, New York (Dr, Mallen). This study was sup- 
ported in part by research grants EY-00208 and 
EY-07018 from the Natiqnal Institutes of Health; by 
postdoctoral research fellowship F-300 from Fight 
for Sight, Inc. (Dr. Perry); and by the Massachusetts 
Lions Eye Research Fund, Inc. 

Reprint requests to Henry D. Perry, M.D., 112 
Main St., East Rockaway, NY 11518. 
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CASE REPORT 


A 17-year-old white girl noticed a brownish-gray 
area in the field of vision of her left eye. It was 
localized and not associated with pain, dizziness, or 
any other symptoms. The next day, one ofgus (H.D. 
P.) found an occlusion of the cilioretinal artery in 
her left eye. Fundus photography (Fig. 1) and fluo- 
rescein angiography (Fig. 2) were performed and 
she was hospitalized the next day. 

Past medical history revealed mild anemia of 
unspecified etiology for the past two years, for 
which she received weekly injections of vitamin B42 
for almost 12 weeks. The patient had been taking 
norethindrone with mestranol (Ortho-Novum) for 
the past eight months. She had had menorthagia 
previously, which ceased soon after this drug thera- 
py was begun. 

The physical examination was unremarkable ex- 
cept for the presence of a systolic ejection murmur. 
Visual acuity was R.E.: 6/6 (20/20), and L.E.: 6/9 
(20/30). Vision in the left eye could not be improved 
with refraction. Intraocular pressure was 14 mm Hg 
in each eye by applanation tonometry. In the left 
fundus, we noted an area of opaque edema temporal 
to the disk (Fig. 1). There were also two white 





Fig. 1 (Perry and Mallen). Fundus photograph of 
the left eye shows horizontal plaques on the arteries 
in the localized area of retinal edema. ? 


, NO. 1 


Fig. 2 (Perry and saat as Top, Fluorescein angi- 
ograph of the left eye (late arteriolar phase) shows no 
dye beyond area of plaques in cilioretinal arteries. 
Bottom, Fluorescein angiograph of the left eye (late 
venous phase) shows dye finally filling cilioretinal 
arteries. 


plaques in the cilioretinal artery after its bifurcation; 
there was one plaque in each branch. Visual field 
examination revealed an absolute superior centroce- 
cal scotoma (Fig. 3) corresponding to the area of 
retinal edema. 

Laboratory examination revealed mild normo- 
aera normocytic anemia. Results of electrocar- 
diogram, chest and skull x-ray films, urinalysis, 
prothrombin, partial thromboplastin times, sedi- 
mentation rate, SMA 6 and 12, rheumatoid factor, 
latex fixation, lupus erythematosus preparation, 
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° e 
white blood cell count and differential count, plate- , 
let count, and iron binding capacity were normal. , 
The serum iron level was slightly below normal. » 
We discontinued oral contraceptive therapy. Qur- * 
ing the next three months, acuity returned to 6/6 ° 
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(20/20) in the left eye and the size of the scotôma e 
decreased. Subsequent fundus photography and flu- g A 
orescein angiography performed at one week and .° 
three months after the occlusion demonstrated no E 
vascular abnormalities. MS Ba 
g 

DISCUSSION : a 

Pie. 


In their 1965 review of male compli- 
cations of oral contraceptives of neuro- , 
ophthalmologic interest, Walsh and asso- e 
ciates? pointed out the association of' 
these drugs with retinal vascular occlu- 
sion in eight cases: two cases of central 
retinal artery occlusion, three cases of 
central retinal vein occlusion, and three 
cases of branch retinal artery occlusion in 
patients from 24 to 38 years of age. Since 
that review, several authors have reported 
retinal Jason obstruction secondary to 
oral contraceptive therapy. Based on 
these reports, it appears that vascular 
complications, particularly those related 
to thromboembolic phenomena, are the 
most common ocular, as well as systemic, 
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complications of oral contraceptive thera- k 
py. E 3 

As Kaplan’ pointed out, there is a two- 3 
to tenfold increase in mortality from E 
thromboembolic diseases associated with 1 


the use of these drugs. Irey and associ- 
ates®? reported histologic studies on the 


effects of oral contraceptives on blood 3 
vessels. They speculated’ that prolifera- 4 
tion of the intimal lining of the blood A 
vessels probably predisposes to thrombus y 
formation, along with two other factors: h 
slowing of blood flow and alterations in 5 
coagulation. By reducing the diameter of 4 


the lumen, intimal thickening contributes 
to a decrease in the blood flow rate. Oral 
contraceptives may alter coagulation 
markedly and, coupled with narrowed 
lumina, may increase the likelihood of 
thromboembolic phenomena. 

Although cilioretinal arteries are a com- 
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Fig. 3 (Perry and Mallen). Initial visual field reveals an absolute superior centrocecal scotoma. This visual 
field examination was performed under mesopic conditions using a 2-mm white test object at 1 meter. 


mon variant of the retinal circulation with 
an incidence of approximately 20%, these 
arteries rarely occlude clinically. In his 
extensive review of the cilioretinal arter- 
ies, Hayreh? cited only 13 cases of isola- 
ted cilioretinal artery occlusion. He at- 
tributed the low recorded incidence of 
such an occlusion either to the rarity of 
true cilioretinal arteries or to the possibil- 
ity that in many cases, these vessels sup- 
ply only small, localized areas of the 
retina not important for central vision, 
thereby allowing occlusion to occur with- 
out the patient’s knowledge. Both theor- 
ies are probably valid. In our case we 
believe an abnormal hemodynamic state 
already existed, complicated by intimal 
hyperplasia, that probably led directly to 
the isolated cilioretinal artery occlusion. 


SUMMARY 


Visual acuity in a 17-year-old girl who 
took norethindrene with mestranol 
(Ortho-Novum) for eight months de- 
creased to 6/9 (20/30) in the left eye. 
_Ophthalmoscopically, retinal edema was 
temporal to the disk and white plaques 
were in each of two branches of the 


cilioretinal artery. A superior centrocecal 
scotoma corresponding to the area of 
edema was present. After the patient dis- 
continued use of the drug, visual acuity 
improved to 6/6 (20/20). 
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ARGON LASER PHOTOCOAGULATION OF INNER WOUND 
VASCULARIZATION AFTER CATARACT EXTRACTION 


E. A. PETRELLI, M.D., AND ROBERT A. WIZNIA, M.D. 


New Haven, Connecticut _ 


Although hyphema is a well-known 
complication immediately after cataract 
surgery, its occurrence months to years 
later is not commonly recognized. Swan! 
reported three cases in which abnormal 
vessels growing from the episclera into 
the inner edge of the wound became the 
source of late recurrent hyphema, often 
microscopic but of sufficient degree to 
cause blurred vision, elevated intraocular 
pressure, and later angle-closure glauco- 
ma caused by synechia formation. Judg- 
ing from the frequency of vascularization 
of the surgical wound in enucleated eyes, 
he concluded that this entity was proba- 
bly not a rare sequel of cataract surgery, 
but was easily overlooked. He outlined 
two promising modes of therapy to the 
abnormal vessels: surgical excision ab 
externo of the neovascular area and ar- 
gon laser photocoagulation ab interno. 
Christensen treated one of these patients 
with argon laser photocoagulation, witha 
successful follow-up of five weeks. In a 
subsequent report, Swan? indicated that 
this eye had rebled. He also mentioned an 
additional patient treated unsuccessfully 
with the argon laser. 

Watzke? treated five similar cases. Two 
of the patients had subsequent hemor- 
rhages, one immediately and one after six 
months. Another eye was clear after one 
month, but the patient was lost to follow- 
up. Two others had no recurrence of 
bleeding after a follow-up of six months 
to two years. Guerry reported a successful 
case, with a one-year follow-up. We pre- 
sent an additional case with a four-month 
follow-up. 


From the Department of Ophthalmology, Yale- 
New HavenMedical Center, and the Hospital of St. 
Raphael, New Haven, Connecticut. 

Reprint requests to E. A. Petrelli, M.D., 455 Or- 
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CASE REPORT 


A 64-year-old white man with a history of lym- 
phosarcoma and arteriosclerotic heart disease un- 
derwent an apparently uncomplicated intracapsular 
cataract extraction of the left eye in 1973 and of the 
right eye in 1974. The right eye “never felt comfort- 
able” after surgery. In January 1976, an ophthalmol- 
ogist diagnosed pupillary block glaucoma in the 
right eye and treated it medically. The eye remained” 
red and irritated. 

Corrected visual acuity was R.E.: 6/6 (20/20-), 
and L.E.: 6/6 (20/20—). Intraocular pressures by 
applanation tonometry were R.E.: 30 mm Hg, and 
L.E.: 11 mm Hg. The conjunctiva of the right eye 
was moderately injected, and the anterior chamber 
was deep centrally and slightly shallow peripheral- 
ly. There were many red blood cells in the aqueous 
humor. The pupil was 2 mm in diameter, round, 
with posterior synechiae except for an area between 
8 and 10 o'clock. Partial thickness peripheral iridec- 
tomies with an intact pigment epithelium were 
visible at 10, 2, and 3 o'clock, The cup/disk ratio was 
0.9, but the fundus was otherwise normal. Gonios- 
copy revealed that much of the angle of the right eye 
was closed by peripheral anterior synechiae. Two 
small blood vessels were noted between 12 and 1 
o'clock in the inner lip of the surgical wound. One 
of these vessels was leaking a fine column of blood 
that formed a pool in the angle at 6 o'clock. The 
patient began receiving oral acetazolamide and topi- 
cal homatropine. The next morning visual acuity in 
the right eye was reduced to hand motions with a 
hyphema filling one quarter of the anterior chamber. 
Intraocular pressure in the right eye was 11 mm Hg. 
Acetazolamide therapy was stopped and a course of 
bedrest and head elevation was begun. The 
hyphema gradually improved but red blood cells 
persisted in the anterior chamber and the eye re- 
mained red and irritated. The Figure illustrates the 
appearance of the abnormal vessels. 

After nine days of continual slow hemorrhage, the 
vessels were treated with the argon laser. Visual 
acuity was hand motions at four feet. A two-mirror 
anterior chamber angle Goldmann lens was used to 
direct the beam into the superior angle. Anesthesia 
consisted of topical proparacaine drops and retro- 
bulbar lidocaine (Xylocaine) 2% with 1:100,000 
epinephrine. The laser treatment was performed in 
three steps of increasing power and duration at the 
same sitting, and was applied to the two separate 
vascular structures (Table), Closure was achieved 
with 500-u spots at 2,000 mW power and 0.5 sec- 


onds’ duration. The high power may reflect absorp- 


tion of energy by the hyphema. 

Postoperative discomfort was minimal and was 
controlled with pentazocine (Talwin). Four days 
later, visual acuity was improved to 6/15+2 (20/ 
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Figure (Petrelli and Wiznia). Illustration of blood 
leaking from an abnormal vessel in the inner lip of 
the surgical wound. 


50+2) and it reached 6/7.5 (20/25) within one 
month. Gonioscopy revealed complete absence of 
the vascular structures. No corneal changes were 
noted after treatment. In August 1976, the anterior 
chamber was clear, the intraocular pressure was 19 
mm Hg without medication, and the patient was 
able to resume contact lens wear without irritation 
and redness. Shortly afterward, the patient died 
from pulmonary complications of lymphosarcoma. 


DISCUSSION 


Swan! described the bleeding from an 
abnormal vessel in the inner wound of an 
aphakic eye as an uncommon but distinct 


TABLE 


DATA ON ARGON LASER PHOTOCOAGULATION 
OF ABNORMAL VESSELS IN LIMBAL WOUND 








Ist 2nd 3rd 
Treatment Treatment Treatment 
Power (mW) — 550-1°000 1,000 2,000 
Duration (sec) 0.1-0.2 0.5 0.5 
Spot size (p) 200 500 500 
Spot number 10 26 21 
¢ Result Ineffective Incomplete Complete 
closure closure 
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entity. It may occur years after uneventful 
cataract extraction, and the only symptom 
may be intermittent, painless loss of vi- 
sion until the effects of secondary fibro- 
plasia lead to angle-closure glaucoma. 
The bleeding may increase suddenly, ei- 
ther from trauma such as rubbing the eye, 
or physical strain, but the hyphema is 
often microscopic, and easily missed, or 
mistaken for an iridocyclitis. Gonioscopic 
examination is necessary to locate the 
source of the bleeding. Between episodes 
the anterior chamber may be clear, which 
may account for the difficulty iñ diagno- 
sis. 

Both Swan’s patients and ours had 
uncomplicated cataract extractions. Swan 
postulated that the location of the surgi- 
cal incision was a factor, a more scleral 
incision being closer to the episcleral 
vessels. He observed an episcleral vessel 
dipping into the wound and stopped the 
hyphema by excising an ellipse of stromal 
tissue and cauterizing the episcleral ves- 
sel. Swan? reported rebleeding in two 
eyes treated with the argon laser and 
recommended surgery to eliminate capil- 
laries at the inner edges of the operative 
wound. Watzke? and Guerry, however, 
reported some successful laser treatments 
with follow-ups ranging from six months 
to two years. 

In our case, the argon laser obliterated 
focal abnormal vascularization in the 
inner lip of an aphakic wound for at least 
four months. A large spot size was used to 
surround the abnormal vessels in the 
wound. Past failures may have been 
caused by inadequate coverage of the 
abnormal area. Although the best therapy 
for this entity remains to be established, 
we believe argon laser photocoagulation 
to be a relatively safe and efficient pri- 
mary procedure. ; 


SUMMARY 


A 64-year-old man had vascular iù- 
growth of a surgical wound resulting ‘in 
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recurrent hyphema and pupillary block 
glaucoma three years after cataract extrac- 
tion. Argon laser photocoagulation of an 
abnormal vessel in the inner lip of the 
wound resulted in complete clearing of a 
chronic hyphema, with a four-month 
follow-up. We used 500- laser spots of 
2,000 mW and 0.5 seconds’ duration to 
close the vessels. This approach is recom- 
mended for its relative safety and sim- 
plicity. 
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OPHTHALMIC MINIATURE 


Then something occurred which Muir steadfastly maintained was 
nothing less than an act of God. Working on a piece of machinery 
with a sharp file early in March 1867, his hand slipped, the point of 
the file lancing into his right eye. He cupped the eye and felt the 
ophthalmic fluid dripping into his palm. In excruciating pain, he 
staggered home to his boardinghouse room and took to his bed. By 
evening, he could no longer see out of his right eye, and his left had 
blanked out in sympathy. He was blind. The first doctor who 
examined him said the right eye was gone permanently, and Muir 
indulged himself in perhaps his first and only orgy of despair and 
self-pity. “The sunshine and winds are working in all the gardens of 
God,” he awkwardly scribbled in a note out of his darkness, “but 
I—I am lost!” That note, and others, got to one more of the families 
he had collected—the Merrills of Indianapolis—and a specialist was 
sent around at once. The new doctor soothed his fears; while forever 
impaired, the right eye would heal itself well enough to see, and the 
left would of course come back to sight once the shock was gone. 

John Muir’s America, by Dewitt Jones 
and T. H. Watkins 
New York, Crown Publishers, Inc., 1976 


THE EFFECT OF PHOTOCOAGULATION ON THE CHOROIDAL 
VASCULATURE AND RETINAL OXYGEN TENSION 


KENNETH R. DIDDIE, M.D., AND J. TERRY ERNEST, M.D. 


Chicago, Illinois 


Clinicians have advocated retinal photo- 
coagulation for a number of disorders 
involving capillary nonperfusion and 
neovascularization, including branch ret- 
inal vein occlusion,! central retinal vein 
occlusion,2 and diabetic retinopathy.’ 
The recently completed Diabetic Reti- 
ħopathy Study showed photocoagulation 
benefitted diabetic patients with new 
blood vessels.4 A widely accepted ration- 
ale for this benefit argues that the photo- 
coagulation lesion converts a hypoxic 
retina to an anoxic retina, therefore de- 
creasing stimuli for new blood vessel 
formation.® To investigate this hypothesis 
we studied the effects of photocoagula- 
tion on the choroid and on the retinal 
oxygen tension. 


MATERIAL AND METHODS 


In the first series of experiments, we 
studied the effects of retinal photocoagu- 
lation by fluorescein angiography, light 
microscopy, and latex-pigment injection. 
We anesthetized seven rhesus monkeys 
with 5 mg/kg of a 100-mg/ml solution of 
phencyclidine hydrochloride (Sernylan) 
administered intramuscularly. After dilat- 
ing the pupils with 10% phenylephrine 
hydrochloride (Neo-Synephrine), we 
photocoagulated the posterior retinas 
with an argon laser (Coherent Radiation). 
Spot size was 1,000 u, time was 0.2 sec- 
onds, and power varied from 0.1 to 1.0 W. 


From the Eye Research Laboratories, Department 
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We performed fluorescein angiography 
on the treated eyes one hour to 45 days 
after photocoagulation, and then either 
vitally fixed the anesthetized animals by 
intracardiac perfusion of glutaraldehyde 
or injected them with a mixture of neo- 
prene latex and pigment. The neoprene 
latex and the water-dispersed metal- 
organic chelate pigment had a particle 
size of 2 to 4 p. 

After enucleating the fixed eyes, we 
dehydrated and embedded the specimens 
in resin, stained them with toluidine blue, 
and sectioned them for light microscopy. 
By using a dissection microscope, we 
studied the eyes containing the latex and 
pigment after removal of the retina and 
pigment epithelium, the latter by light 
brushing with a moist Weck sponge. We 
embedded one latex- and pigment-in- 
jected specimen in Epon and sectioned it 
for light microscopy. 

In the second series of experiments, we 
created 1,000-y lesions in the posterior 
retina with 0.2-second duration, and 
power varying from 0.1 to 1.0 W. We also 
ablated larger areas with four 1,000-p 
lesions placed contiguously in a square 
pattern and even larger areas of 16 1,000- 
u lesions placed in four contiguous rows 
of four lesions each. We determined oxy- 
gen tension within and around both the 
square lesions and single lesions at vary- 
ing times after photocoagulation. 

We anesthetized two of the animals 
three days after, and one of the animals 
32 days after, photocoagulation with 100 
mg/kg of a 10% solution of alpha chPora- 
lose in polyethylene glycol administered* 
intravenously. After paralyzation with 1 
ml of a mixture of tubocurarine chloride, 
0.4 mg/ml, and gallamine triethiodide 
(Flaxedil), 2 mm/ml, administered intra- 
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venously, we intubated the animals with 
a 3-mm cuffed endotracheal tube. Two- 
milliliter increments of alpha chloralose 
maintained anesthesia and l-ml incre- 
ments of the tubocurarine and gallamine 
solution maintained paralysis during arti- 
ficial respiration. We monitored the arter- 
ial blood pressure from a cannulated fem- 
oral artery with a pressure transducer; we 
measured the animals’ temperature with a 
rectal thermometer and maintained the 
temperature at 38°C with a thermal blan- 
ket. We analyzed arterial blood samples 
throughout each experiment for pH, car- 
bon dioxide partial pressure (PCO,), and 
oxygen partial pressure (PO,) with a blood 
gas analyzer. 

After removing the cornea with a tre- 
phine, we carried out a complete iridecto- 
my, and removed the lens. We sutured 
and glued a plastic chamber onto the 
cornea with a plane lens and polyethyl- 
ene cannula, similar to the method de- 
scribed by Flower, Patz, and Speiser,” to 
control the intraocular pressure. We then 
used the operating microscope with axial 
illumination to see the retina. We mea- 
sured the Po, of the retina and vitreous by 
placing the tip of an oxygen microelec- 
trode into the eye, using two micromani- 
pulators, one to place a cannula through 
the pars plana and a second to move the 
microelectrode through the cannula.®® 

We determined the position of the tip of 
the microelectrode by placing it on the 
internal limiting membrane of the retina 
as signaled by a transient fluctuation in 
current and by a dimpling of the mem- 
brane. We then recorded oxygen tensions 
100 p above the internal limiting mem- 
brane in the vitreous body and 100 p 
through the membrane in the retina. We 


matle these measurements in the photoco- 


-agulation lesion and in nearby normal 
‘retina. By using a polygraph with a paper 
speed of 2.5 mm/second and 5-second 
time marks; we recorded all the factors. In 
the animals we studied three days and 32 
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days after photocoagulation, respectivelys 


we measured oxygen tensions within one 
lesion of each size created. 

In one monkey we measured the ‘oxy- 
gen tension in the vitreous and in the 
retina of the fellow eye, withdrew the 
probe into the vitreous, and photocoagu- 
lated the same area of retina with a xenon 
instrument. Time setting was 0.5 seconds, 
power was 4 W, diaphram setting was 3, 
and we created a square of contiguous 
lesions about six times the area of the 
optic disk. A smooth-topped Koeppe lers 
replaced the optics of lens and cornea. We 
returned the oxygen probe to the same 
reading on the micrometer of the hydrau- 
lic micromanipulator to insure compara- 
ble locations for recordings after photoco- 
agulation. 


RESULTS 


In the first series of experiments we 
studied the vasculatures of the photoco- 
agulated choroid by fluorescein angiogra- 
phy, by latex-pigment injection, and by 
light microscopy. We examined the eyes 
at one hour, three days, and 30 days after 
treatment. Fluorescein angiography re- 
vealed only irregular areas of hyperfluo- 
rescence within the lesions. We saw no 
neovascularization. The low-intensity le- 
sions, both acute and chronic, showed 
closure of the choriocapillaris as demon- 
strated by nonperfusion of latex-pigment 
mixture (Fig. 1). We also found damage to 
the outer sensory retina and pigment epi- 
thelium with light microscopy; the inner 
retina and larger choroidal arteries and 
veins were spared. The high-intensity le- 
sions showed full-thickness retinal de- 
struction but latex-pigment injection 
demonstrated patency of large choroidal 
vessels. Light microsgopy of high-inten- 
sity lesions confirmed these findings; 
again the choriocapillaris was closed 
(Fig. 2). 

In the second series of studies, we 
measured retinal and vitreous oxygen ten- 
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Fig. 1 (Diddie and Ernest). Defect in choriocapillaris as shown by latex-pigment 


injection 30 days after argon laser photocoagulation (1,000 p, 0.2 seconds, 0.25 W). 
Sensory and pigmented retina have been removed (x60). 





Fig. 2 (Diddie and Ernest). Light microscopy of a latex-pigment injected section through a one-hour old 
argon laser region (1,000 p, 0.2 seconds, 0.75 W). Full-thickness retinal disruption is evident but black latex 
particles in vessels demonstrate patency (toluidine blue, x 110). 
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TABLE y Pa l 
THE EFFECT OF RETINAL PHOTOCOAGULATION ON VITREOUS AND ‘Sig " 

RETINAL OXYGEN TENSION (MM HG)* ~ 3 “3 j 

e 2 
Length of Time after Photocoagulation p 


5 min 3 days 32 days 
Normal Photocoagulated Normal Photocoagulated Normal Photocoagulated » 
Retina Retina Retina Retina Retina Retina 
100 p above . 
ILM (vitreous) 23+3 31+ 8+3 6+2 10 +2 EER 
ILM — 37 +6 Ej) ious pas it 
100 u through 
ILM 215 59 +5 14+4 18 +5 21+8 oe r a 


*Each ħumber is the mean of three measurements of oxygen tension for one lesion of each size with the 


standard deviation; ILM, internal limiting membrane. 


sions five minutes, three days, and 32 
days after photocoagulation. There was 
no difference in oxygen tension between 
control and photocoagulated areas as 
measured both within and over the retina 
three and 32 days after treatment. In the 
eye measured five minutes after photoco- 
agulation, however, we found a 35% 
increase in the vitreous oxygen tension 
100 u above the photocoagulated retina 
and a 180% increase in the retinal oxy- 
gen tension 100 p into the photocoagu- 
lated retina (Table). 


DISCUSSION 


Much of the energy reaching the retina 
during photocoagulation is absorbed by 
the pigment epithelium.!° Our finding of 
choriocapillaris damage could be expect- 
ed from its location subadjacent to the 
retinal pigment epithelium, and results 
with latex-pigment injection agree with 
previous descriptions by microscopy of 
choriocapillaris closure with photocoagu- 
lation.41-12 This occurred with both high- 
and low-intensity lesions and the oblite- 
„Tation of the choriocapillaris seemed to be 
‘permanent with even the less intense 
treatment. Our latex-pigment injection 
demonstrated patent deeper choroidal 
vessels with the range of intensities we 
used. In our studies we found no evi- 


dence of choroidal neovascularization 
or chorioretinal anastomoses occurring 
after photocoagulation as has been re- 
ported.!%14 The hyperfluorescence seen 
with fluorescein angiography probably 
represents staining or pooling of dye as 
reported earlier. 

One might expect a decrease in availa- 
ble oxygen when the choriocapillaris, 
with its high blood flow, closes. The 
reasons for increased oxygen tension are 
speculative. Firstly, the choriocapillaris 
may not be needed to supply tissue oxy- 
gen, since oxygen leaks out of all vessels 
(not just the choriocapillaris).91>16 Thus, 
surrounding retinal circulation and deep 
choroidal arteries and veins may supply 
enough oxygen to keep the oxygen ten- 
sion from decreasing. Secondly, the de- 
struction of tissue that uses oxygen, in 
creating a metabolically inert space, may 
make more oxygen available for detec- 
tion. This mechanism could work togeth- 
er with the first suggestion to explain the 
immediate increase in oxygen tension 
after photocoagulation, but does not ex- 
plain the subsequent decrease to normal 
levels. A third possibility that accounts 
for increase and normalization is that the 
photocoagulation induces an acute hyper- 
emia. With increased blood flow in the 
vessels that remain open, the oxygen ten- 
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sion rises. Later the hyperemia subsides 


pad the oxygen tension decreases to nor- 
. mat levels. Extrapolating to the photoco- 


aguiated diseased state, enough oxygen 
should be available to meet the decreased 
lower metabolic needs and to eliminate the 
hypoxic stimulus for new blood vessels. 

Our suggestion that photocoagulation 
causes, an acute hypermia has a therapeu- 
tic implication. One of the complications 
of photocoagulation is hemorrhage.!” The 
risk of hemorrhage may be correlated 
with the greater hyperemia associated 
with increasing amounts of photocoagu- 
lation. Thus, multiple shorter treatment 
sessions a few days apart rather than one 
long session may decrease the risk of 
bleeding. A 


-= SUMMARY 


Light microscopy and latex-pigment in- 
jection of rhesus monkey eyes studied at 
varying times after retinal laser and xenon 
photocoagulation of varying intensity 
showed that the choriocapillaris was ob- 
literated by a wide range of intensities 
but that the choroidal arteries and veins 
remained open. Retinal oxygen tensions 
acutely increased over the lesion but later 
subsided to normal. Multiple treatment 
sessions several days apart may reduce 
the risk of hemorrhage associated with 
hypermia secondary to photocoagulation. 
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ANTERIOR TARSECTOMY REOPERATION FOR UPPER EYELID ; 


BLEPHAROPTOSIS OR CONTOUR ABNORMALITIES 
HENRY I. BAYLIS, M.D., AND NORMAN SHORR, M.D. 


Los Angeles, California 


The anterior approach tarsectomy is a 
reliable procedure for correcting postop- 
erative residual blepharoptosis or upper 
eyelid contour deformities. The tarsec- 
tomy we describe is a resection of the 
tarsus on a millimeter-for-millimeter ba- 
sis, depending on the desired elevation of 
any portion of the upper eyelid. We have 
used tlfis procedure to correct residual 
upper eyelid blepharoptosis after under- 
corrected blepharoptosis surgery or over- 
corrected levator muscle recession. It is 
especially useful in postoperative upper 
eyelid contour deformities such as bleph- 
aroptosis in which only one segment of 
the upper eyelid is low. 

Historically, tarsal resection has long 
been employed in primary blepharoptosis 
surgery.! Blepharoptosis surgery evolved 
to levator muscle resection for many rea- 
sons, including the greater length of the 
levator muscle and a reluctance to remove 
normal tarsus. In 1961, Fasanella and 
Servat? described a posterior approach 
tarsectomy (including conjunctiva and 
Miiller’s muscle) as a primary procedure 
for blepharoptosis. Beard? popularized 
this procedure in 1970. In 1974, McCord# 
recommended an anterior approach tarso- 
aponeurectomy for initial blepharoptosis 
surgery in patients with minimal blepha- 
roptosis with good levator muscle func- 
tion. Mustardé> described a split-level 
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eyelid resection in which he removed 
skin and obicularis oculi muscle at a level 
superior to the tarsus anteriorly and re- 
sected the tarsus en bloc posteriorly, leav- 
ing only 1 or 2 mm of tarsus inferiorly to 
support the eyelid margin. He reasoned 
that removal of tarsus not only elevated 
the blepharoptotic eyelid, but decreased 
the weight and drag of the stiff tarsal 
plate on the inadequate muscles of eye- 
lid elevation. Some surgeons are per- 
forming primary tarsectomies again be- 
cause of the technical simplicity and 
proposed physiologic advantages of this 
procedure.® 

Segmentally graded anterior tarsectomy 
has not been previously described. We do 
not propose it as an initial blepharoptosis 
procedure but as a procedure that offers 
reliable reproducibility in reoperations 
for minimal and moderate deformities. In 
anterior tarsal resection, the shape of the 
resected tarsus is equal to the shape and 
amount of correction desired, that is, seg- 
mental tarsectomy is performed for seg- 
mental defects. The surgeon is able to 
correct small amounts of residual blepha- 
roptosis accurately and to elevate predict- 
ably the upper eyelid if the anatomy has 
been distorted as a result of one or more 
previous operations. 


METHOD 


We compared the ideal upper eyelid 
level or contour to the present level and 
contour. The difference represents the 
exact shape of the tarsus to be excised or 
resected (Fig. 1, A). The surgeon made an 
incision in the eyelid fold, and under- 
mined the skin down toward the eyelash 
line and upward several millimeters (Fig. 
1, B). The surgeon made a deep incision 
at the superior tarsal margin extending 
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t margin level and contour was excised 
Vi (Fig. 1, E). For example, if the proposed 
oon a eyelid level was 2 mm more than the 
. preoperative eyelid level along the length 


of the eyelid, a 2-mm strip of tarsus was 
resected along the upper tarsal border 
(Fig. 1, E). To facilitate measurement, we 
divided the eyelid figuratively into hori- 
C zontal segments. If the medial one half of 
the eyelid level was 2 mm low and the 
lateral one half at a normal level, a 2-mm 
strip of tarsus was resected only from the 
medial one half of the tarsal plate. If the 
medial one third of the eyelid was 2 mm 
low and the central one third of the eyelid 
was 1 mm low, this amount of tarsus was 
resected from each segment, respectively 
(Fig. 2). 

The piece of excised tarsus corresponds 
exactly to the difference between the pre- 
operative eyelid level and contour and the 
proposed level and contour (Fig. 2). In 
addition, the excised piece of tarsus from 
one segment may be used to augment and 
thus lower another segment of the eyelid. 
For example, if the nasal one half of the 


aN eyelid margin is low and the temporal one 
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Fig. 1 (Baylis and Shorr). A, Eyelid fold is incised 
B, The skin is undermined to the eyelid margin. C, 


The pretarsal tissue is removed. D, Measurement of Excised s 
tarsus to be excised. E, Excision of tarsus. F, With c a 
the sutures in place, an exact size and shape of tarsus tarsus $x 


has been excised. G, Skin closed, eyelid fold rees- 
tablished. 


along the length of the tarsus. All the 
pretarsal tissue (scar, orbicularis oculi 
muscle, or levator muscle) was excised, 
leaving a clean anterior tarsal surface 
(Fig. 1, C). We used a caliper and marking 
pencil to outline the upper portion of the 
tarsus to be excised (Fig. 1, D). This Fig. 2 (Baylis and Shorr). Millimeter-for- 


millimeter-for-millimeter difference be- millimeter excision of tarsus corresponds exactly in 
size and shape to the difference between preopera- 


tween preoperative and proposed eyelid tive and proposed eyelid level and contour. 
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half of the eyelid margin is high, the 
resected nasal tarsus may be sutured to 
the upper border of the tarsus temporally. 
The shape of the resected tarsus is as 
important as the width. If the preopera- 
tive eyelid margin is notched or has an 
abnormal curve, it may be corrected with 
graded segmental tarsectomy. 

After we resected the proper size and 
shape of tarsus, 6-0 resorbable sutures 
were passed through the cut edge of the 
tarsal plate, through the cut edge of the 
levator muscle, and tied (Fig. 1, F). Occa- 
sionally it was difficult to locate the cut 
edge of the levator muscle in reoperations 
with scarred eyelids and distorted anato- 
my. We located the aponeurosis of the le- 
vator palpelirae superioris muscle (LPS) 
or scar tissue attached to the LPS apo- 
neurosis at the cut surface adjacent to 
the conjunctiva. Finally, the skin was 
closed with sutures that picked up tarsus 


and deep tissues to reestablish an eyelid 
fold (Fig. 1, G). 


CASE REPORTS 


We performed anterior tarsal resections on 14 
eyelids of 11 patients in one year. Two patients had 
overcorrected anterior levator muscle recessions; 
one had been performed for thyroid eyelid retraction 
and the other for an overcorrected acquired blephar- 
optosis. These eyelids had no pretarsal tissue and 
were ideal for this procedure. Two procedures were 
performed after a previous Fasanella procedure: one 
eyelid had been undercorrected and the other had a 
contour abnormality, with the eyelid margin low 
nasally and high temporally. Another patient had a 
nasal blepharoptosis contour abnormality after ble- 
pharoplasty. The other nine procedures were for 
undercorrected congenital blepharoptosis after leva- 
tor muscle resections. Ten of the eyelids had contour 
abnormalities. 

Case 1—A 52-year-old woman with thyroid eyelid 
retraction had an anterior levator muscle recession 
that resulted in 3 mm of blepharoptosis, greater 
nasally then temporally. A graded segmental anteri- 
or tarsectomy provided an acceptable result (Fig. 3). 

Gase 2—A 43-year-old woman had eyelid retrac- 
tion after anterior levator muscle resection for ac- 


* quired blepharoptosis. Levator muscle recession re- 


sulted in 3 mm of blepharoptosis with a symmetrical 
margin contour. Anterior tarsectomy provided a sat- 
isfactory result (Fig. 4). 

Case 3—After a Fasanella procedure, a 21-year- 
6ld man with congenital blepharoptosis had an 
upper eyelid contour abnormality with a nasal 
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Fig. 3 (Baylis and Shorr). Case 1. Top, Thyroid 
eyelid retraction. Center, Overcorrected anterior le- 
vator muscle recession with blepharoptosis greater 
nasally than temporally. Bottom, Graded segmental 
anterior tarsectomy providing acceptable result. 


blepharoptosis and a temporal eyelid retraction. We 
performed a segmentally graded, contoured anterior 
tarsal resection nasally by using the resected tarsus 
to augment and lower the temporal segment. The 
result was a satisfactory eyelid position and contour 
(Fig. 5). 








Fig. 4 (Baylis and Shorr). Case 2. Top, Eyelid 
retraction after overcorrected anterior levator muscle 
resection in acquired blepharoptosis. Center, Over- 
corrected anterior levator muscle recession resulting 
in blepharoptosis. Bottom, Anterior tarsectomy pro- 
vided acceptable result. 
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e Case 4—A 32-year-old woman with left unilateral 
‘congenital blepharoptosis had 2 mm of blepharopto- 
\gis with extensive scarring and a history of four 
,prevfous blepharoptosis operations. Eyelid contour 
«was satisfactory, but eyelash position and eyelid 
fold were not satisfactory. Anterior tarsectomy with 
eyelash rotation and eyelid fold correction provided 
win acceptable result (Fig. 6). 

Case 5—A 6-year-old boy with bilateral congeni- 
tal blepharoptosis had a minimal blepharoptosis but 
moderate eyelid contour abnormalities after maxi- 
mal anterior levator muscle resections. Bilateral an- 
terior graded tarsectomy resulted in satisfactory eye- 
lid contour and position (Fig. 7). 


DISCUSSION 


` A graded segmental anterior tarsal re- 
section is a reliable surgical procedure for 
upper eyelid blepharoplasty of mild to 
moderate degree after previous upper 
eyelid surgery. Most of the cases of resid- 
ual blepharoptosis, with or without con- 
tour abnormalities, require no more than 
1 to 3 mm of correction. Mustardé® has 
removed up to 7 mm of tarsus using his 
split-level tarsal resection method. There- 
fore, the amount of correction that can be 
obtained is limited by the amount of 





Fig. 5 (Baylis and Shorr). Case 3. Top, Congenital 
blepharoptosis. Center, Upper eyelid contour ab- 
normality with nasal blepharoptosis and temporal 
retraction after Fasanella procedure. Bottom, Seg- 
mentally graded contoured anterior tarsal resection 
nasally, with use of resected tarsus to augment and 
lower temporal segment, resulting in satisfactory 
eyelid position and contour. 
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Fig. 6 (Baylis and Shorr). Case 4. Top, Left unilat- 
eral congenital blepharoptosis of 2 mm, with exten- 
sive scarring and a history of four previous blepha- 
roptosis operations. Eyelash position awd eyelid 
fold were poor. Bottom, Anterior tarsectomy with 
eyelash rotation and eyelid fold correction gives 
acceptable result. 


existing tarsus. Because we used the pro- 
cedure for reoperations in patients with 
mild to moderate blepharoptosis, our 
greatest resection has been a 3-mm wide 
strip of tarsus for 3 mm of blepharoptosis. 
We performed this operation for residual 
blepharoptosis after a Fasanella proce- 
dure, thus leaving a tarsal plate width of 
no more than 3 mm at the eyelid margin. 
In no case has the remaining tarsus been 
inadequate to support the eyelid margin. 

This procedure can be compared to the 
Fasanella procedure în which approxi- 
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tive congenital blepharoptosis with minimal bleph-* 
aroptosis but moderate eyelid contour abnormalities 
after maximal anterior levator muscle resections, 
Bottom, Bilateral anterior segmentally graded tars, 
sectomy resulting in satisfactory eyelid contour and 
position. 


Fig. 7 (Baylis and Shorr). Case 5. Top, Postopera- e 
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mately 3 mm of tarsus (in addition to 
Miiller’s muscle and conjunctiva) is re- 
moved. In the Fasanella procedure the 
levator muscle is not shortened. General- 
ly a Fasanella procedure that removes 3 
mm or more of tarsus results in an eyelid 
elevation of 1.5 to 2.5 mm. Usually, the 
Fasanella procedure is done on previous- 
ly unoperated eyelids, and the upper eye- 

lid must have a moderately normal tarsus 
that may be inverted. Thus the Fasanella 
procedure does not lend itself to precisely 
measured resections, and it gives a less 
predictable correction. 

The unique feature of the anterior tarsal 
resection is the predictability of elevation 
of the upper eyelid margin, which corre- 
sponds to a millimeter-for-millimeter re- 
section of the tarsus of the upper eyelid. 
The reason for this is as follows: These 
procedures are performed after previous 
surgery on the upper eyelid elevators. 
This results in a broad attachment be- 
tween the elevators and the tarsus of the 
upper eyelid. A resection of a specific 
amount of tarsus of the upper eyelid with 
a reattachment of the residual upper bor- 
der of tarsus to the prior cut edge of the 
upper eyelid elevators does not disturb 
the anatomy of the upper eyelid elevators. 
Therefore, the elevation of the tarsus in 
reattaching it to the cut edge of the eleva- 
tor is transmitted to the upper eyelid 
margin. A specific amount of tarsal resec- 
tion at the upper aspect of the tarsus 
results in the exact amount of elevation of 
the eyelid margin. 

Operating on small amounts of residual 
blepharoptosis after levator muscle sur- 
gery has been risky and difficult. A small 
amount of segmental residual blepharop- 
tosis has been even more difficult to treat 
surgically. The patients in these cases 

„Often have had several previous opera- 
tions, so the anatomy is greatly distorted, 
the superior cul-de-sac is shortened, and 
it is impossible to evert the eyelid. Fre- 
‘quently, additional surgery has been de- 
ferred or avoided because of the uncer- 
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tainty of the result of the next operation. oe 
With anterior tarsectomy, as little as 1 mm fo 
of full eyelid or segmental blepharoptosis®, 
can be successfully repaired. This proce- e 


dure offers a reliable, straightforward, « | 
and secure method for obtaining a pre- e . 
dictable result. $ ` 
SUMMARY l om 

In five cases, a simplified anterior tarsal  * 

e 


resection corrected complicated upper 
eyelid blepharoptosis and contour abnor- 
malities. One case of residual blepharop* 
tosis after levator muscle resection was ~ 
corrected by resecting an amount of tar- j 
sus equal to the desired amount of correc- 
tion. Two cases of upper eyelid blepha- 
roptosis resulting from overcorrected 
levator muscle recession were corrected 
in the same manner. In one case of residu- à 
al segmental blepharoptosis of the upper 
eyelid causing a contour abnormality, we 
resected a segment of tarsus correspond- ' 
ing to the amount of blepharoptosis in the 
affected segment of the eyelid. In one 
patient who developed a contour abnor- 
mality after a Fasanella procedure with 
segmental blepharoptosis nasally and | 
overcorrection temporally, a segment of 
tarsus resected nasally and inserted tem- 

porally created an even contour. Anterior 

tarsal resection is a simple method of 

revising the upper eyelid level or contour 
in situations where the upper eyelid anat- | 
omy has been distorted by previous sur- 


gery. 
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SCLEROCORNEA ASSOCIATED WITH THE 
SMITH-LEMLI-OPITZ SYNDROME 
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T In 1964, Smith, Lemli, and Opitz! de- 
scribed a previously unrecognized syn- 
drome of multiple congenital anomalies 
characterized by mental and growth retar- 
dation, microcephaly with unusual facies, 
incomplete development of the external 
genitalia, and minor hand and foot defor- 
mities. Subsequent reports have in- 
creased the number of recorded cases to 
approximately 60 and have confirmed the 
identity of the syndrome. The most com- 
monly observed ocular abnormalities in- 
clude blepharoptosis, epicanthus, and 
strabismus, while cataracts have been re- 
ported in only six patients.2~> In addition, 
a recent review of the ocular findings in 
the Smith-Lemli-Opitz syndrome includ- 
ed: nystagmus (three cases), optic disk 
pallor (three cases), retinal pigment epi- 
thelial defects (four cases), small pal- 
pebral fissure (two cases), aniridia (one 
case), microcornea (one case), macrocor- 
nea (one case), Duane’s retraction syn- 
drome (one case), optic nerve head pit 
(one case), atresia of the lacrimal puncta 
(one case), and abnormal iris insertion 
(one case). In our report, we describe a 
patient with Smith-Lemli-Opitz syn- 
drome who also had bilateral sclerocor- 
nea, a previously unreported association. 
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CASE REPORT 


The patient was the 2,000-g product of a 37-week 
gestation with uncomplicated labor and delivery in 
a 27-year-old woman. There was no history of mater- 
nal infection or drug or roentgen exposure. The 
32-year-old father had no history of exposure to 
teratogens. A maternal aunt had seizures and a 
maternal first cousin had unspecified congenital 
anomalies, but no consanguinity was present. The 
child was hospitalized at age 17 days because of 
multiple congenital anomalies including bilaterally 
opaque corneas noted at birth. A chromosomal anal- 
ysis showed a normal male karyotype, and a urine 
screen for amino acids was negative. Pyloric steno- 
sis was corrected surgically at age 5 weeks at which 
time seizures were first noted. He was hospitalized 
again at age 31/2 months for seizures and an electro- 
encephalogram (EEG) demonstrated right-sided 
spike activity. Moderately severe feeding difficul- 
ties were encountered periodically. 

At age 8 months, he was 58.5 cm tall and weighed 
5.1 kg, below the third percentile for his age. He 
could not push up on his elbows, roll over, sit alone, 
or coo. Skull and facial features included micro- 
cephaly (head circumference, 40 cm) with narrow 
forehead, plagiocephaly, low-set and posteriorly ro- 
tated ears, epicanthal folds, long upper cilia, de- 
pressed nasal bridge with anteverted nares, and 
micrognathia (Fig. 1, left and center). There was no 
cleft palate, cleft uvula, or high arched palate. Mild 
pectus excavatum was present as well as a grade 2/6 
systolic murmur that indicated pulmonic stenosis. 
There were no umbilical or inguinal hernias. A 
small phallus was present with third degree hypo- 
spadias, a rudimentary scrotum, and undescended 
testes palpable high in the inguinal canal (Fig. 1, 
right). The hands were normal! without simian creas- 
es. A hammertoe deformity was present bilaterally. 
He was mildly hypertonic with a good suck reflex 
but had no Babinski’s or Moro’s reflex. 

The ocular examination showed densely opaque 
corneas with a larger left cornea (Fig. 2). Tactile 
tensions suggested an elevated intraocular pressure 
in the left eye. No blepharoptosis, strabismus, or 
nystagmus were present. The patient responded to 
bright lights and a visually evoked response demon- 
strated well-formed signals in both eyes. Ultrason- 
ography disclosed a clear vitreous and no evidence 
of retinal detachment in either eye. $ 

At 8 months of age, a 6.5-mm penetrating kerato» 
plasty was performed on the right eye without 
complications. At surgery the lens was clear, and the 
fundus appeared normal. An inferonasal iris colobo- 


VOL. 84, NO. 1 SCLEROCORNEA AND SMITH-LEMLI-OPITZ T3 see 





Fig. 1 (Harbin and associates). Left, Facial view of narrow forehead, long cilia, 
depressed nasal bridge, and anteverted nares. Center, Profile showing micrognathia and 
low-set ears. Top, Third degree hypospadias with rudimentary scrotum. 


ma was present. When the corneal sutures were monic stenosis. As in all other previously 


removed after seven weeks, the graft was clear with mene . 
ee eet Cee E I TE lear with described cases, chromosomal analysis 
a firmly healed wound. The anterior chamber re- > 


mained deep and intraocular pressure by Mckay- Was normal. 
Marg was 14 mm Hg. The ocular findings were the most unu- 


Light microscopic examination of the corneal but- wae 
g “ak RE A 40 gals ae sual aspect of this case. The patient’s long 
ton showed nonkeratinizing stratified squamous ep- 


ithelium and absence of Bowman’s membrane. The Upper eyelashes contributed strikingly to 
collagenous lamellae in the superficial stroma con- the strange facial appearance. Trichome- 
tained numerous thin-walled blood vessels. The galy a eae finding anahe associat 
deep stroma consisted of denser collagenous tissue i ; 2 

with fewer vessels. All of the collagenous lamellae ed with hypertrichosis of the eyebrows.” 
were disorganized. No Descemet’s membrane or 

endothelium were present. 


DISCUSSION 


Since there are no biochemical or ge- 
netic markers for the Smith-Lemli-Opitz 
syndrome, the diagnosis is based on clini- 
cal and morphological criteria. This pa- 
tient exhibited most of the important fea- 
tures associated with this condition: 
growth deficiency of prenatal onset; de- 
velopmental retardation; microcephaly 
with narrow frontal area; a facies charac- 
terized by epicanthus, anteverted nares, 
low-set and posteriorly rotated ears, and 
mierognathia; hypospadias and unde- 

. scended testes; and feeding difficulties. 
* He also had several less common features 
including pyloric stenosis, seizures with 





. Fig. 2 (Harbin and associates). Left eye with 
“EEG abnormalities, and evidence of pul- opaque vascularized cornea. 
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*This patient’s eyebrows were normal but 

ynophrys has been reported in the 
gomith-Lemli-Opitz syndrome.* Sclero- 
‘cormea is also a rare condition and its 
presence in this patient is a unique occur- 

ence. An iris coloboma was also present 

though only five of 49 patients with 
sclerocornea had an, ectopic pupil.? The 
ocular abnormalities most commonly as- 
sociated with sclerocornea are strabis- 
mus, nystagmus, shallow anterior cham- 
ber, anterior synechia, and glaucoma.® 
Occasionally sclerocornea occurs with 
systemic anomalies but not in any recog- 
nizable pattern. Reported abnormalities 
involve the skin, skull, facies, ears, cere- 
bellum, lungs, heart, testes, and hands 
and feet.8-1° 

Based on previously described sib- 
ships, the inheritance pattern for the 
Smith-Lemli-Opitz syndrome is auto- 
somal recessive. Although the prognosis 
is poor—almost 30% of patients are dead 
by age 2 years—some individuals survive 
and most face institutional care.!! The 
prospects for self sufficiency among insti- 
tutionalized patients are greatly enhanced 
by having useful vision, and we feel this 
is a strong indication for early corrective 
surgery. The prognosis of keratoplasty in 
sclerocornea has been excellent and we 
prefer to do such surgery between 3 and 9 
months of age. 


SUMMARY 


A 2,000-g infant boy had many fea- 
tures of the Smith-Lemli-Opitz syndrome 
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(prenatal growth deficiency and develop- 
mental retardation, microcephaly with 
unusual facies, hypospadias, and feeding 
difficulties) as well as sclerocornea. The 
association of this rare eye finding with 
this rare congenital syndrome is unique. 
Successful penetrating keratoplasty was 
performed in one eye at 8 months of age. 
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REVERSIBILITY OF CORTICOSTEROID-ASSOCIATED CATARACTS * 
IN CHILDREN WITH THE NEPHROTIC SYNDROME 


ALAN R. FORMAN, M.D., JAMES A. LORETO, M.D., K 


AND LETICIA U. TINA, M.D. j : 
Washington, D.C. 


Since 1960,! the relationship between 
corticosteroids and the formation of pos- 
terior subcapsular cataracts has been gen- 
erally accepted.2-> The reversibility of 
these cataracts in children has not been 
previously reported. We conducted the 
present study to continue a previous 
study by Loreto and associates,® using the 
same patient population, and to define 
further the relationship between oral cor- 
ticosteroid therapy and posterior subcap- 
sular cataract formation in children with 
the nephrotic syndrome. The potential 
reversibility of the posterior subcapsular 
cataracts was an unexpected finding. 


SUBJECTS AND METHODS 


Thirty-nine nephrotic children exam- 
ined in the initial study® had complete 
ocular reexaminations. All were attending 
the renal clinic at the Department of Pedi- 
atrics. There were 28 male patients and 11 
female patients ranging in age from 33/4 to 
20 years. 

The nephrotic syndrome was defined as 
proteinuria of more than 50 mg/kg of 
body weight per day and serum albumin 
level of less than 3.0° g/100 ml. Predni- 
sone was the only corticosteroid given, 
and the dosage was proportional to each 
patient’s weight. The initial treatment 
schedule called for 60 mg/m? or 2.0 mg/kg 
of body weight of prednisone to a maxi- 
mum of 60 mg daily for four to six weeks, 
followed by intermittent therapy three 
days weekly if remission followed. Pa- 
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tients received further daily corticoste 
oid treatment if a relapse occurred. Non 
of the patients included in this study had 
a previous history of ocular inflamma- 
tion, trauma, diabetes mellitus, unusual 
radiation exposure, atopic dermatitis, or 
hypocalcemia. 

The ocular examination consisted of 
the best corrected visual acuity, a careful 
slit-lamp examination, a detailed drawing 
of each lens and anterior vitreous cavity 
through a widely dilated pupil, and an 
ophthalmoscopic examination. Two of us 
(A.R.F. and J.A.L.) examined all of the 39 
patients. The patients’ previous ocular 
examination records were available at the 
time of the second examination. Informa- 
tion regarding the patients’ interim corti- 
costeroid therapy was not known. Four of 
the nine patients who demonstrated cata- 
ract reversal were examined by one of us 
(J.A.L.) at’ both examinations. The re- 
maining five patients were examined by 
two different observers. 

All posterior subcapsular cataracts were 
graded according to Crews’ classifica- 
tion? (Table 1). Only one patient had a 
different grade of posterior subcapsular 


TABLE 1 


CREWS’? CLASSIFICATION OF 
CORTICOSTEROID-ASSOCIATED CATARACTS 


Grade I Occasional posterior subcapsular opaci- 
ties with or without luster or distortion 
of the specular reflex 

Small clusters of posterior subcapsular 
opacities remaining distinct 

Multiple posterior subcapsular opacities 
which have mħinly coalesced 

Extensive posterior subcapsular opaci- 
ties forming a plaque on the back of the 
lens and extending forward into the cor- 
tex 


Grade II 
Grade III 
Grade IV 
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cataract in tach eye, and this patient 

“(Case 5) was classified according to the 

pore affected eye. The interval between 

the first and second examinations ranged 

"front ten to 25 months with an average 
interval of 16 months. Twenty-five pa- 
jents underwent a renal biopsy as a part 
f their general renal evaluation. 

In the initial study, 16 of the 48 chil- 
dren had posterior subcapsular cataracts 
(Table 2). We reexamined 39 of the 48 
children from the initial study. Fourteen 
of the 39 children had posterior subcap- 
sular cataracts in the first study, and the 
remaining 25 patients did not have these 
cataracts. Nine patients from the first 
study, including two with posterior sub- 
capsular cataracts, were unavailable for 
reexamination. 


RESULTS 


We classified all 39 patients into four 
categories according to the presence or 
absence of posterior subcapsular cataracts 
and their time of presentation. The five 
patients (Cases 1-5) in the first category 
had posterior subcapsular cataracts at 
both examinations. The second category 
included only one patient (Case 6) who 
had no cataract when first examined, but 
had a posterior subcapsular cataract at the 
second examination. The third category 
included nine patients (Cases 7-15) who 
had posterior subcapsular cataracts at the 
first examination, but had no cataracts at 
the second examination (Table 3). The 
remaining 24 patients (category 4) had no 
cataracts at either examination. 


TABLE 2 


NUMBER OF PATIENTS WITH POSTERIOR SUBCAPSU- 
LAR CATARACTS AT EACH EXAMINATION 





e Grade 
I II Ill IV Total 
First examination® 6 2 l 7 16 
Second examination 0 3 0 3 6 
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In the first category, four males and one 
female had posterior subcapsular cata- 
racts at both examinations. Two patients 
had grade II cataracts and three patients 
had grade IV opacities. The average age at 
onset of the nephrotic syndrome was 3.5 
years (range, 1.5 to 6.0 years). The average 
duration of prednisone therapy was 5.2 
years (range, 1.0 to 12.0 years), and the 
average total prednisone dosage was 26.0 
g (range, 6.0 to 45.4 g). Two patients 
(Cases 2 and 4) had received cyclophos- 
phamide (Cytoxan) and azathioprine (Im- 
muran) respectively before the first exam- 
ination. Three children in this group were 
cushingoid as a result of corticosteroid 
therapy. 

The patient in the second category de- 
veloped a posterior subcapsular cataract 
between the first and the second study. 
This patient (Case 6) had grade II opaci- 
ties after taking 33.3 g of prednisone over 
a 9.75-year period. He developed the ne- 
phrotic syndrome at 2.5 years of age, and 
was cushingoid. 

The nine patients in the third category 
had posterior subcapsular cataracts at the 
first study, but their cataracts had com- 
pletely disappeared by the second exami- 
nation. The average age at onset of the 
nephrotic syndrome was 6.1 years (range, 
2.0 to 12.0 years). The average duration of 
corticosteroid therapy was 3.8 years 
(range, 1.2 to 11.8 years), and the average 
total prednisone dosage was 16.9 g (range, 
11.0 to 30.6 g). Only one patient (Case 11) 
had received an alkylating agent (cyclo- 
phosphamide) and this occurred before 
the initiation of corticosteroid therapy. 
Five patients in this group were cush- 
ingoid. Only three children (Cases 10, 13 
and 14) continued to receive corticoster- 
oids between the two studies. 

None of the 24 patients in the fourth 
category had posterior subcapsular cata- . 
racts at either the first or the second 
examinations. Their average age at onset . 
of the nephrotic syndrome was 3.9 years, * 
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TABLE 3 ; Pi i 
SUMMARY OF DATA ON 15 PATIENTS WITH POSTERIOR SUBCAPSULAR 
CATARACTS AT EITHER EXAMINATION* i 
Cataract Duration of Cortico- ° 
Grade at Age at Onset Steroid Therapy Total Amount of 
Case Examination of Nephrotic Before Examination Corticosteroids Cushing's Biopsy 
No. Ist 2nd Syndrome, yrs lst 2nd Taken, g Syndrome Results 
l IV IV 6.0 1.25 .-.8 6.0 + Prol g-n 
2 IV IV 4.0 190 0 13.3 + Mem g-n 
3 iy IV 35 8.0 0 25.5 = Min ch 
4 IV I] 1.5 3.0 0 40.0 + Prol g-n e 
5 II I1/0 2.5 12.0 0.5 45.4 = No bx 
6 0 II 2.5 >8.0 1.75 33.3 + Mes prol 
7 I 0 2:19 5.0 0 16.9 + No bx 
8 I 0 3.0 4.0 0 12.1 ~ No bx ° 
9 Eo 11.0 2.050 NR - Foc g-n 
10 I 0 12.0 2.5 1.0 30.6 + Mem g-n 
11 I 0 7.0 2.0 0 16.2 + Mem g-n 
12 II 0 8.0 4.25 0 11.0 = No bx 
13 mr 0 2.0 11.25."".05 16.0 + Min ch 
14 ry 0 2.0 1:23 <75 20.5 + Min ch 
15 IV 0O 7.0 1.80 0 11.6 ~ -~ Mem prol 


*Prol g-n indicates proliferative glomerulonephritis; Mem g-n, focal membranous glomerulonephritis; 
Min ch, minimal change disease; no bx, no biopsy specimen taken; Mes prol, mesangial proliferative 
disease; Foc g-n, focal glomerulosclerosis; Mem prol, membranoproliferative glomerulonephritis; and NR, 


not recorded. 


(range, 1.0 to 10.0 years). The average 
duration of corticosteroid therapy was 4.1 
years (range, 1.0 to 10.2 years), and the 
average total corticosteroid dosage was 
29.5 g (range, 1.6 to 92.6 g). Eight patients 
were cushingoid, and two children had 
received cyclophosphamide. Six children 
in this group had continued to take pred- 
nisone between examinations. 

Only one patient (Case 1) with a poste- 
rior subcapsular cataract had corrected 
visual acuity below 6/9 (20/30). This pa- 
tient had grade IV opacities and visual 
acuity of 6/9 (20/30) at the first examina- 
tion that was reduced to 6/24 (20/80) at 
the second examination. None of the chil- 
dren with posterior subcapsular cataracts 
had any subjective visual complaints. 
Three patients were myopic (between 

'.—4.00 and — 13.00 diopters), and none of 
these patients had posterior subcapsular 
cataracts. 

“. All patients with posterior subcapsular 


cataracts had taken prednisone for at least 
one year. The least amount of prednisone 
taken by any patient (Case 1) with a 
posterior subcapsular cataract was 6.0 g. 
One patient in category 4 had received 
92.6 g of prednisone. 


DISCUSSION 


Regression of posterior subcapsular 
cataracts in corticosteroid-treated chil- 
dren has not been previously reported. 
Complete regression of posterior subcap- 
sular cataracts occurred in nine of 14 
children examined in this study who had 
these opacities at the first examination. 
This represents a 23.0% incidence of cata- 
ract regression. We found no significant 
differences in the age at onset of the 
nephrotic syndrome and duration or total 
dosage of corticosteroids in patients in 
categories 1 and 3. Three patients had 
regression of their posterior subcapsular 
cataracts despite continued corticosteroid 
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tionship between oral corticosteroid ther- 
apy and posterior subcapsular cataract 


p therdpy. The renal biopsy findings bore 
“no identifiable relationship to either cata- 


ract formation or regression (Table 3). 

The results from the first study® con- 
firmed a definite correlation between oral 
corticosteroids and posterior subcapsular 

ataract formation in nephrotic children. 
The incidence of these cataracts in the 
first study was 33%, and in the present 
study was 15.4%. None of the variables 
we studied account for the presence or 
absence of such cataracts in these ne- 
phrotic children. The average total corti- 
costeroid dosage was higher among chil- 
dren who never developed cataracts than 
among the children in any of the other 
groups, although this difference was not 
statistically significant. 

These statistics suggest that the chil- 
dren with posterior subcapsular cataracts 
are more susceptible to the effects of 
corticosteroids than patients who did not 
develop these cataracts. The incidence of 
Cushing’s syndrome as another measure 
of the effects of corticosteroid was signifi- 
cantly higher (P<.01) in patients who had 
posterior subcapsular cataracts at the sec- 
ond examination (Cases 1-6) than in those 
in categories 3 and 4. Each patient’s re- 
sponse to corticosteroids, and not the du- 
ration or total corticosteroid dosage, is the 
critical factor in posterior subcapsular 
cataract formation. The reversibility of 
these cataracts may represent an altera- 
tion in the patient’s metabolic response to 
corticosteroids. 


SUMMARY 
We reexamined the eyes of 39 nephrotic 
children to investigate further the rela- 


formation. The corticosteroid dosage was 
proportional to each patient’s weight. Six 
children had posterior subcapsular cata-| 
racts an average of 16 months after the 
first examination. Nine patients had com- 
plete regression of their posterior subcap- 
sular cataracts. We found no correlation 
between the age at onset of the nephrotic 
syndrome, the dosage or duration of corti- 
costeroid therapy, or the renal biopsy 
findings and posterior subcapsular cata- 
ract formation. Cushingoid manifesta- 
tions were significantly more common in 
the patients with posterior subcapsular 
cataracts. These patients may be more 
sensitive to the effects of corticosteroids 
than those who never had cataracts and 
those whose cataracts regressed. 
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TREATMENT OF TOTAL HYPHEMAS WITH UROKINASE -~ 


DOROTHY M. LEET, M.D. 
Chapel Hill, North Carolina . 


Blood contains an inactive proteolytic 
enzyme, plasminogen, which is the pre- 


cursor of plasmin. Plasmin activates the 


conversion of solid fibrin to its soluble 
split products. This process is referred to 
as fibrinolysis (Fig. 1). In blood and other 
- tissues, there are various activators and 
inhibitors of this process. In 1933, Tillett 
and Garner! discovered that an extract 
from beta hemolytic streptococci dis- 
solved plasma clots. The responsible en- 
zyme was later named streptokinase, 
which converts plasminogen to plasmin. 
In 1952, Astrup and Sterndorff? isolated 
an enzyme named urokinase from urine 
foam, which also works at this step. It was 
less toxic, less antigenic, and more heat 
stable than streptokinase, but its action 
was slower. 

Streptokinase was first used in the treat- 
ment of hyphemas in rabbits in the early 
1950s. In separate studies, Jukofsky,° 
Smillie, and O’Rourke® used streptoki- 
nase or streptokinase-streptodornase in 
the dissolution of blood clots in rabbits’ 
anterior chambers. They found the rabbit 
clots resistant to dissolution and the enzy- 
matic mixtures contaminated. 

In 1963, Liebman® treated total hyphe- 
mas (human blood in animal eyes) with 
streptokinase. His results showed simple 
injection of the enzyme had no effect, 
irrigation with any solution showed some 
improvement, and irrigation with the en- 
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zyme resulted in eyes with clearer cor- 


the saline-treated eyes. Liebman treated *° 


neas, less injection, and less fibrin hape 
ea 


some eyes with urokinase but did “not 
have enough of the enzyme to obtain 
significant results. . 

Some human eyes have been treated 
with urokinase. Pierse and LeGrice’ treat- 
ed eight cases of total hyphema with 
urokinase to facilitate the irrigation of 
clots from the anterior chamber. Heath® 
also successfully used the enzyme in five 
cases. Rakusin® used urokinase in 20 
cases of total hyphema after saline irriga- 
tion failed. He found it “markedly in- 
creased the rate of absorption of blood 
from the anterior chamber and decreased 
the incidence of complications.” 


MATERIAL AND METHODS 


Albino rabbits, weighing from 2 to 4 kg, 
were anesthetized with ketamine hydro- 
chloride or sodium pentobarbitol, or 
both, supplemented as necessary with 
ether. 

Hyphema production—A 27-gauge tu- 
berculin syringe was inserted into the 
anterior chamber from 1 to 2 mm behind 
the corneoscleral limbus. Aqueous humor 
was drained and, through the same nee- 
dle, 0.25 to 0.30 ml of whole human blood 
was injected to fill the chamber. Despite 
this approach, several partial hyphemas 
resulted and were excluded from the 
group. Only eyes with greater than 75% 
hyphemas were used, and most had 100% 
hyphemas. 

Treatment—From four to six hours 
after hyphema production, the animals 
were reanesthetized and received one of 
the following treatments: (1) A 27-gauge 
needle was inserted and any fluid content 
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Fig. 1 (Leet). Fibrinolysis is the conversion of solid fibrin to its soluble split products 
by plasmin. This diagram also shows other factors in the hemostatic balance, including 
the various activators of the conversion of plasminogen to plasmin. 


of the chamber was aspirated. Urokinase 
or normal saline, either 0.15 or 0.25 ml, 
was injected and the needle removed. (2) 
A 22-gauge polyethylene catheter was in- 
serted into the anterior chamber and the 
fluid contents were aspirated. Fifteen- 
hundredths milliliter of either urokinase 
or normal saline was irrigated in and out 
of the anterior chamber three times over 
15 minutes, with the third bolus of fluid 
being left in as the catheter was removed. 
(3) Nine of the hyphemas were given no 
treatment at all. Seventy-one eyes were 
given hyphemas; 36 were treated with 
urokinase, 26 with saline, and nine were 
untreated. 

Observations—The animals were eval- 
uated every three days for the first two 
weeks, then weekly until the sixth week 
when half of them were killed. The rest 
were examined for three months. 

The eyes were observed for corneal 
cloudiness and ciłiary injection, with 
grades of 0 (clear) to 4+, and for the 
percentage amount of clot and fibrin in 
the anterior chamber. Intraocular pres- 


sure was determined with a Mackay-Marg 
electronic tonometer. 


RESULTS 


The clots in the anterior chamber of 
untreated eyes took up to three weeks to 
completely absorb (Fig. 2). Enzyme- 
treated eyes cleared most of their clots by 
the first day and were completely clear by 
ten days. The clots in saline-treated eyes 
cleared more rapidly than untreated eyes, 
but not as well as enzyme-treated eyes. 
Fibrin also cleared more rapidly in 
urokinase-treated eyes (Fig. 3). 

The total amount of clot and fibrin in 
the anterior chamber was markedly re- 
duced in enzyme-treated eyes. For exam- 
ple, at the end of one week untreated 
eyes contained nearly 100% debris, 
whereas control eyes contained 63% 
and urokinase-treated eyes only 26% 
(Fig. 4). ; 

Ciliary injection cleared more rapidly 
in the urokinase-treated eyes (Fig. 5), as. 
did corneal cloudiness (Fig. 6). Many of 
the untreated eyes developed marked vas-. 
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Fig. 2 (Leet). Clot in the anterior chamber vs time. 
Urokinase treated eyes (squares) cleared their clots 
much more rapidly than did the saline controls 
(triangles). The clots in untreated eyes (circles) re- 
solved the slowest. 
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cularization, as did many of the control 






eyes. od OY 4 
Intraocular pressures were lower infe, 
enzyme-treated eyes and normalized rap- é 


idly in most of those eyes (Fig. 7). ° ¢ 
The different treatment modalities were =. 
evaluated in the urokinase-treated svap 
and saline-treated eyes. There was nd * °. 
significant difference between enzyme in- 
jection or irrigation. Saline irrigation was *~ 


slightly more beneficial than saline injee- ~ 
tion, j 


DISCUSSION ý 


There are some shortcomings with the 
animal model. It is necessary to use 
human blood to create the hyphemas be- 
cause rabbit blood clots are not dissolved 
by fibrinolytic enzymes. This represents Py 
a foreign protein and possibly an antigen- i 
ic stimulus. In rabbit aqueous humor 
there is more fibrin than in human 
aqueous; this may coat and protect the l 
hyphema from fibrinolytic enzymes. Un- 4 
fortunately, the ocular trauma that accom- j 
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Fig. 3 (Leet). Fibrin in the anterior chamber vs time. Urokinase treated eyes (squares) ; 
cleared fibrin more rapidly than did saline treated (triangles) or untreated eyes (circles). 4 
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panies traumatic hyphemas is not dupli- 
cated; therefore, the effect of the enzyme 
on injured tissue cannot be evaluated. 
However, the use of untreated and saline 
controls helps minimize these shortcom- 
ings. 

Any injection or irrigation, whether 
urokinase or saline, is beneficial in com- 
paring the treated eyes with untreated 
eyes. This is probably related to the me- 
chanics of breaking up the clot. In the 
saline-treated eyes, irrigation appears to 
be superior to injection. This was also 
observed by Liebman.® Urokinase is su- 
perior to the untreated and saline controls 
in all aspects of treatment, with no signif- 
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CLOT and fibrin in anterior chamber vs 


Fig. 4 (Leet). Total amount of clot 


time. Total debris was consistently 
less in urokinase treated ®yes (top). 
Note that one week after treatment, 
untreated eyes were 100% full; sa- 
line treated eyes, 63%; and enzyme 
treated eyes, 26%. 


UNTREATED HYPHEMAS 


FIBRIN 
CLOT 


icant difference between enzyme injec- 
tion or irrigation. It markedly increases 
the rate of dissolution of clot and fibrin. 
The eyes consistently have less ciliary 
injection and corneal cloudiness. Intra- 
ocular pressures normalize much sooner 
than in the controls. No permanent toxic 
effects have been observed in the 
urokinase-treated eyes six and 12 weeks 
after treatment. 

The treatment of total hyphemas by 
urokinase appears to be effective in in- 
creasing the absorption of clot and fibrin, 
decreasing ciliary injection and corneal, 


cloudiness, and returning intraocular ~ 


pressures to normal. It should be consid- 
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Fig. 5 (Leet). Ciliary injection vs time. Urokinase 
treated eyes (squares) had much less injection than 
did the saline control eyes (triangles) and untreated 
eyes (circles). 
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Fig. 6 (Leet). Corneal cloudiness vs time. Corneas 

» cleared more rapidly in urokinase treated eyes 

* (squares). Many of the untreated (circles) and saline 
treated eyes (triangles) developed vascularization. 
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Fig. 7 (Leet). Intraocular pressure vs time. Uroki- 
nase treated eyes (squares) had consistently lower 
pressures than did the saline controls (triangles) and 
the untreated eyes (circles). 


ered along with the other treatment mo- 
dalities for total hyphemas. 


SUMMARY 


Total hyphemas were created by aspi- 
rating the aqueous humor from the anteri- 
or chambers of rabbit eyes and then in- 
jecting human blood. Thirty-six of these 
eyes were then treated with urokinase. A 
control group of 26 eyes was treated with 
normal saline. Nine eyes with total hy- 
phemas were left untreated. The untreat- 
ed eyes had uniformly bad results with 
prolonged elevation of intraocular pres- 
sures, marked ciliary injection, and cor- 
neal vascularization. The normal saline 
control eyes cleared faster than the un- 
treated eyes, probably because of the 
mechanical dissolution of the clot with 
irrigation or injection. However, these 
control eyes showed significantly poorer 
results than the enzyme-treated eyes. The 
eyes treated with urokinase, whether in- 
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jecter or irrigated, had a marked increase 
‘in the rate of absorption of clot and less 

brin formation in the anterior chamber. 
‘Intraocular pressures returned to normal 
much sooner in these eyes than in un- 
treated eyes, and most corneas cleared 


Fompletely. 


REFERENCES 


l. Tillett, W. S., and Garner, R. L.: The fibrinolyt- 
ic activity of hemolytic streptococci. J. Exp. Med. 
58:485, 1933. 

2. Astrup, T., and Sterndorff, I.: Activator of plas- 
minogen in normal urine. Proc. Soc. Exp. Biol. Med. 
81:675, 1952. 

3. Jukofsky, S. L.: A new technique in the treat- 


z 
JULY, 1977 


ment of hyphema, a preliminary report. Am. J. 
Ophthalmol. 34:1692, 1955. 

4, Smillie, J. W.: The effect of streptokinase on 
simulated hyphema with study of its toxicity to 
anterior chambers of rabbits. Am. J. Ophthalmol. 
37:911, 1954. 

5. O'Rourke, J. F.: An evaluation of intraocular 
streptokinase. Am. J. Ophthalmol. 39:119, 1955. 

6. Liebman, S. D.: Total hyphema with special 
reference to treatment of the experimental lesion. 
Trans. Am. Ophthalmol. Soc. 61:638, 1963. 

7. Pierse, D., and LeGrice, H.: The use of uroki- 
nase in the anterior chamber of the eye. J. Clin. 
Pathol. 17:362, 1964. 

8. Heath, W.: Experience with urokinase in 20 
traumatic hyphemas. Trans. Ophthalmol. Soc. U.K. 
86:843, 1966. 

9. Rakusin, W.: Urokinase in management of 
traumatic hyphemas. Br. J. Ophthalmod. 55:826, 
1971. 


COLOBOMA IN PROGRESSIVE HEMIFACIAL ATROPHY 


BYRON SMITH, M.D., AND CARMEN GUBERINA, M.D. 
New York, New York 


Progressive hemifacial atrophy was 
first recognized as a separate syndrome by 
Romberg! in 1846. The disease has an 
inexplicable origin and uncontrollable 
progression. It is characterized by pro- 
gressive atrophy of the skin, subcutane- 
ous tissue, muscle, cartilage, or bone, and 
involves half of the face.2 The involved 
side has a sagging character with forma- 
tion of furrows and a wrinkling of the 
skin. It usually occurs within the first two 
decades of life, progresses slowly, and 
may stabilize at any stage. 

There are severe forms of hemifacial 
atrophy accompanied by atrophy of the 
other parts of the body, or mild forms 
characterized by linear circumscribed 
scleroderma “en coup de sabre.” Some 
authors? believe that saber-cut scleroder- 
ma and progressive hemifacial atrophy 
are two distinct entities with close patho- 
genic relationship. Wartenberg* holds 
that saber-cut is an abortive form of hemi- 
facial atrophy. 

Because of the numerous changes in 
the eye, Romberg’s disease has stirred 
significant interest among ophthalmolo- 
gists. We submit more evidence on the 
subject. 


CASE REPORT 


A 22-year-old white woman with a preliminary 
diagnosis of Romberg’s disease was referred to us 
for the repair of the left upper eyelid. She had 
already undergone treatment consisting of silicone 
injections into the cheek, and a Silastic block im- 
plant for the correction of enophthalmos was per- 
formed at the New York University Hospital in 
November 1975. 
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At the age of 15 years, the patient noticed a white 
spot on the left side of her forehead near the mid- 
line. This area enlarged and sank inward during t 
next two years, extending up on the scalp and dow 
along the midline of the face to the lips. The pr&®ess 
was accompanied by graying and loss of hair, eye- 
brow, and eyelashes. The eyeball was tecessing 
and the ability to move the left eye in all directions 
was disturbed. 

When the patient was 18 years old, she began to 
have dizzy spells and numbness on the right side of 
her face, including tongue, arm, and hand. These 
episodes lasted for several minutes and usually 
ended in vomiting. These symptoms coincided with 
her father’s occasional illnesses. After his death, 
these attacks seldom occurred and lasted only a few 
seconds. A neurologist stated that the symptoms had 
psychiatric origins. 

The patient was born to a 37-year-old woman and 
a 42-year-old man. (A brother, born in 1946, died at 
the age of 2 weeks of an unidentified infection.) At 
the age of 7 years, she apparently had an infectious 
hepatitis. Her maternal grandfather had Parkinson’s 
disease, and there was consanguinity in her father’s 
family that was not described. 

A general physical examination revealed no ab- 
normality other than that on the left side of her face. 
A saber-cut type deformity extended along the medi- 
al aspect of her face involving the scalp, forehead, 
orbital region, and cheek. The contour of the fore- 
head showed a large bandlike shallow depression, 4 
cm in diameter, with walls gradually sloping in- 
ward. The skin was thin, atrophic, pale, and not 
adherent to its base. Alopecia had developed in the 
left frontal region continuous with a band of linear 
atrophy. The subcutaneous tissue of the cheek was 
lost and the skin in the nasolabial area was wrinkled. 

Corrected visual acuity was 6/6 (20/20) bilaterally. 
The left orbital region revealed a loss of eyebrow 
nasally. There was a coloboma of the left medial 
upper eyelid, 5 mm in width and 10 mm in length. 
She had blepharoptosis of the upper eyelid with 
restriction of the eyelid motion in downward gaze. 
In the lower eyelid, there was a defect in the evelid 
marge at the junction of the medial and middle 
third. 

The enophthalmos of the left eye had been fully 
corrected by a Silastic block implant placed to the 
orbital floor and lateral wall subperiostally, three 
months before our examination (Fig. 1). Motility 
examination showed right hyperphoria in the pri- 
mary position with markedgestriction to elevate the 
left eye from the primary position, abduction, or 
adduction (Fig. 2). Pupillary reactions were intact. 
Ophthalmoscopic examination was unremarkable. 
Routine laboratory tests (complete blood cell count, 
urine, sedimentation rate, VDRL, x-ray films of the 
chest, orbits, and skull) were normal. A pathology 
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Fig. 1 (sale and Ga berina): Coloboma and 
blepharoptosis of the left upper eyelid, three months 
after Silastic block implant for correction of enoph- 
thalmos. | 


specimen of the coloboma of the upper eyelid (Fig. 

3) showed atrophy of the skin and orbicularis oculi 
thuscle, and the absence of the tarsus and eyelid 
glands; collagenous fibers were sclerotic, closely 
packed together, and infiltrated by lymphocytes. 
Temporal cantholysis closed the coloboma (Fig. 4). 
A superior levator palpebrae muscle resection cor- 
rected the blepharoptosis. 


‘DISCUSSION 


The etiology of Romberg’s disease is 
still questionable. Many theories about 
the cause are based on its pathogenesis. 

Romberg’s hypothesis! rested on the 
idea that trophic fibers accompanying the 
trigeminal nerve interfered with the nu- 
trition of the trigeminal region. The tri- 
geminal theory has to be rejected, howev- 
er, since hemifacial atrophy does not 
occur after the sectioning of the trigemi- 
nal root, and the atrophic process exceeds 
the trigeminal region. 

Because many cases of hemifacial atro- 
phy occurred after the involvement of the 
cervical sympathetic chain (tuberculosis 
of the apex of the lung, after the extirpa- 
tion of cervical glands, or trauma to the 





Fig. 2 (Smith and Guberina). Restriction of the 
eyelid motion in downward gaze. 
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Fig. 3 3 (Smith and Guberina). Left upper eyelid 
nasally after the repair of the coloboma. There is no 
movement on upward gaze. 


neck), the hypothesis that the disease is of 
sympathetic origin was substantiated. 
The idea is even more intriguing Decause 
Horner’s syndrome and vasomotor distur- 
bances often accompany hemifacial atro- 
phy. 

Wartenberg? speculated that the disease 
may be a result of heredodegenerative 
changes in the nervous system. Kling- 
man® reported the history of a family in 
which one twin daughter had Romberg’s 
disease with contraction of the visual 
field, and the other had facial asymmetry 
with hypoplasia of the left side of the face 
and contraction of the visual field. In 
addition, the maternal grandmother, 
mother, and brother suffered from bilater- 
al digital malformation. François, after 
listing several cases of Romberg’s disease 
occurring within the same family, con- 
cluded that the heredodegenerative factor 
of the abiotrophic gene with weak pene- 
trance was responsible for the disease. 

Franceschetti and Koenig’ reported two 
cases in 1952: one patient with hemifacial 
atrophy whose father and maternal grand- 
mother were first cousins, and another 
patient whose parents were first cousins. 
In our patient, consanguinity within the 
father’s family was mentioned. 

Although a complete and definitive cat- 
egorization is difficult, we tried to group 
the ocular signs in relation to the three 
typical areas in which the changes most. _| 
frequently occur: the palpebral region, 
eyeball, and the pupil. 
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Fig. 4 (Smith and Guberina). A portion of the eyelid has chronic conjunctivitis and focal scar formation. 
Meibomian glands are absent and only rare sweat glands are seen (hematoxylin and eosin, x120). 


In the palpebral region, the extension 
of the atrophic process may be manifested 
in the uniform atrophy of the eyelids or 
the formation of the coloboma. Dupuy- 
Dutemps® mentioned a case of coloboma 
of the upper eyelid. Others talked about 
the atrophy of the nasal periorbital area 
especially in the case of clinical linear 
scleroderma. Deformity of the eyelids 
with ectropion, distichiasis, or lagoph- 
thalmos are not rare. 

Archambault and Fromm? reported 
unilateral blepharoptosis involving the 
levator palpebrae muscle, and Chasa- 
now!’ reported cases of bilateral blepha- 
roptosis. 


.’ An occasional epiphora can be ex- 
=—plained either by anomalous eyelid posi- 


tién or lacrimal canalicular atresia. 


Cd 
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Franceschetti and Koenig? had a case of 
pronounced dilatation of episcleral vess- 
els. Eyelashes and eyebrow may show 
vitiligo and alopecia. Finesilver and 
Rosow!! reported a case of complete uni- 
lateral hemiatrophy of the nasal one half 
of the upper margin of the eyelid, con- 
traction of the conjunctival sac, and im- 
pairment of all extraocular movements. 
Von Josten’? noted a case of circum- 
scribed atrophy in the area of the upper 
eyelid with a retinal vascular process re- 
sembling thrombosis and hemifacial ecta- 
sia of the cutaneous vessels on the corre- 
sponding side. 

Eyeball affections are manifested more 
often in enophthalmos than in exophthal- 
mos as a result of orbital tissue atrophy. 
Phthisis bulbi, atrophy of the globe, or 
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Guatendophthalinic atrophy of undeter- 
mined origin may be present. Von 
Kovács”? described a case of hemifacial 
atrophy with hypotonic painful eye; his- 
tologic examination did not provide any 
explanation for the site of the pain. 
y The pupil is often affected as a result of 
sympathetic chain paralysis or irritation. 
Complete or partial Horner’s syndrome 
occurs *frequently.? Franceschetti and 
Koenig? reviewed 100 cases of hemifacial 
atrophy and found 22 patients with 
Horner’s syndrome. Pupillary reflex dis- 
turbances, Argyll Robertson, Adies, as 
well as areflexia were described by Fran- 
çois. The changes in the iris may include 
heterochromia or Fuchs’ syndrome." 
Extraocular muscle paralysis is com- 
mon and is believed to be secondary to 
the muscle atrophy. Electromyographic 
studies!® failed to demonstrate neurogen- 
ic or myogenic origin. The involvement 
may be homolateral or contralateral. Ex- 
ternal ophthalmoplegia was also noted. 
Corneal changes such as keratitis or 
ulcer occur in cases of eyelid deformity. 
Collier! reported developmental anoma- 
lies of bilateral megalocornea, central cor- 
neal snowflake dystrophy, and micropa- 
pilla with sclerosis of choroidal vessels. 
These anomalies support the theory of a 
heredodegenerative origin of the disease. 
Although the posterior segment is rare- 
ly involved, vitreous hemorrhage, diffuse 
pigmentary changes in the retina, colobo- 
ma uveae,!? and chorioretinal atrophy!® 
have been mentioned. Walsh?° reported a 
large central pigmented chorioretinal le- 
sion in a congenital type of hemifacial 
atrophy. Moura’s?® patient with Rom- 
berg’s disease had unilateral ophthal- 
moscopic findings such as absence of 
internal limiting membrane with choroi- 
dal sclerosis and proliferation of the reti- 
nal pigmentary epithelium located nasal- 
ly only. 
With regard to inflammatory lesions, 
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retinal periarteritis,2! unilateral chronic 
uveitis, and optic neuritis of the progres- 
sive hemifacial atrophy were described 
by Franceschetti and Koenig.’ 


SUMMARY 


Over a seven-year period, a 22-year-old 
woman developed clinical linear sclero- 
derma with associated ipsilateral colobo- 
ma of the upper eyelid, blepharoptosis, 
enophthalmos, and impairment of extrao- 
cular motility. Reconstructive surgery in- 
cluded correction of the enophthalmos by 
Silastic block implant, closure of the col- 
oboma, and resection of the levator pal- 
pebrae superioris muscle for correction of 
the blepharoptosis. 
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OPHTHALMIC MINIATURE 


“Then can you tell me, without looking, what colour Professor 
Bulge’s eyes are?” 

There was a curious and expectant silence for a minute. The 
professor turned his back on the manager and the manager passed 
from thoughtfulness to embarassment. 

“I really do not know, Mr. Carrados,” he declared loftily at last. “I 
do not refer to mere trifles like that.” 

“Then you can be mistaken,” replied Carrados mildly yet with 
decision. 

“But the ample hair, the venerable flowing beard, the prominent 
nose and heavy eyebrown—” 

“These are just the striking points that are most easily counterfeit- 
ed. They ‘take the eye.’ If you would ensure yourself against 
deception, learn rather to observe the eye itself, and particularly the 
spots on it, the shape of the fingernails, the set of the ears. These 
things cannot be simulated.” 

Ernest Bramah, Best Max Carrados 
Detective Stories 
New York, Dover Publications, Inc., 1972 
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The ‘condition of ocular siderosis re- 
Sulting from iron-containing intraocular 
foreign bodies has been extensively de- 
scribed in both experimental and clinical 
studies. There is disagreement as to the 
potential damage of iron-containing for- 
eign bodies embedded in the sclera, cor- 
nea, or in the orbit outside of the globe. 
Parsons! and Duke Elder?’ indicated that 
iron is well tolerated in the sclera and 
extraocular orbit. Nevertheless, foreign 
bodies in these locations posed a clinical 
dilemma to us in examining military per- 
sonnel with landmine fragments and 
shrapnel fragments in the orbit. This 
study was designed to determine if extra- 
ocular or intrascleral iron foreign bodies 
may cause ocular siderosis. 


MATERIAL AND METHODS 


We used adult New Zealand albino 
rabbits weighing approximately 2 kg 
each. Iron chips were prepared by knot- 
ting short lengths of pure iron wire and 
hammering them into flat disks, with an 
average weight of 8.6 mg (range, 6.1 to 
14.6 mg) and approximately 2 to 3 mm in 
diameter. All chips were sterilized by dry 
heat before implantation. An iron chip 
was placed adjacent to the sclera in the 
right eye, and another iron chip was 
placed within a scleral pocket in the left 
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eye in ten rabbits. Three rabbits died 
during the experiment. 

The chips were placed under sterile 
conditions as follows: after intravenous 
pentobarbital anesthesia was adminis- 
tered, a small conjunctival incision was 
made at the corneoscleral limbus of the 
right eye beside the superior rectus mus- 
cle. An iron chip was then slid through 
this incision to a position immediately 
adjacent to the sclera at the equator 
(Group A, eyes 1-7). The conjunctival 
incision was closed with one or two 6-0 
plain catgut sutures. In the fellow eyes, a 
conjunctival incision was made beside 
the superior rectus muscle at the equator, 
and a scleral pocket was dissected at the 
equator at a depth of approximately one 
half the scleral thickness. A chip was slid 
into the pocket, the sclera was closed with 
two or three 8-0 silk or 10-0 nylon sutures, 
and the conjunctiva was closed with 6-0 
plain catgut (Group B, eyes 1-7). 

To serve as a control group, five rabbits 
had iron placed intravitreally in one eye 
while the other eye was undisturbed. A 
short length of the same sterilized iron 
wire (average weight, 3.0 mg; range, 2.5 to 
3.7 mg; length, approximately 4 mm) was 
placed in the vitreous cavity of the right 
eye of these animals (Group C, eyes 1-5). 
A conjunctival incision was made beside 
the superior rectus muscle, followed by a 
scratch incision into the sclera over the 
pars plana and placement of a 10-0 nylon 


suture. After entering the vitreous cavity. 
the iron wire was passed into the ite fe . 
e 


and placed adjacent to the retina; 
nylon suture was tied and the conjunctiva 
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closed with 6-0 plain catgut. The fellow 
eyes were undisturbed, and served as 
another type of control (Group D, eyes 
1-5). 

There was no significant bleeding dur- 
ing any of these procedures, except for a 
trace of vitreous bleeding in one eye of 
Group C (C-3). After implantation, all 
animals were maintained for 12 to 15 
months, during which there was no exter- 

nal sign of infection, inflammation, or 
hemorrhage in any eyes. The animals 
were then killed with intravenous pento- 
barbital? and all eyes were enucleated and 
placed in 10% formalin. One eye in 
Group A (A-3) had an anterior and poste- 
rior cortical cataract with a posterior syn- 
echia. Another eye from the same group 
(A-7) had an anterior and posterior corti- 
cal cataract with a peripheral vascularized 
pannus in a quadrant of the eye separate 
from the foreign body quadrant. An eye in 
Group C (C-4) had a hazy cornea and a 
mature dislocated cataract that resulted 
from penetration of the lens by the iron 
wire during its insertion. 
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When the eyes were sectioned, all for-*" 


eign bodies in the eyes from Groups “A, 


and B were found at the site of implanta-* i 
tion with no evidence of migration. For- | K 
eign bodies in, Group A were covered i 
with a thin capsule, and removal of the, 73 


iron chip revealed a prominent rust s 


on the sclera. Sections were made through — 
the site of foreign body implantation and > 


were stained with hematoxylin and eosin 
and Prussian blue. 


RESULTS x 


Intraocular tissues of all seven eyes 
from Group A, and six of the seven eyes 
from Group B, demonstrated prominent 
staining for iron with the Prussian blue 


technique, indicating significant penetra- 


tion through the sclera. The pattern of 
iron distribution was similar in these two 
groups—focally beneath the foreign body 
and diffusely in certain ocular tissues 
(Figs. 1-5; Table). 

Focally, iron was distributed through 
full-thickness sclera beneath the foreign 
body site (Figs. 1 and 2). It appeared 
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< Fig. 1 (Burch and Albert). No. A-4. Iron (black material) penetrates through the full thickness of sales and 


invoeg the choroid beneath the extrascleral iron chip (Prussian blue, x 100). 
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Fig. 2 (Burch and Albert). No. B-3. Iron stain (black) surrounds the intrascleral foreign body pocket 
(Prussian blue, x45). 
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Fig, 3 (Burch and Albert). No. A-5. Macrophages engulf Prussian blue-positive material (black) in 
subrétinal space (Prussian blue, x100). 
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Fig. 4 (Burch and Albert). No. A-3. Iron (black) in ciliary process epithelium (Prussian 
blue, x45). 
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(Prussian blue, x100). 
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Fig. 5 (Burch and Albert). No. B-7. Positive iron staining (black) at junction between choroid a 7: 
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primarily as intracytoplasmic granules 
surrounding the nuclei. Scleral iron con- 
centration was heaviest immediately adja- 
cent to the foreign body, but extended in 
lesser concentrations through the sclera to 
internal tissues, Within the sclera, iron 
concentrations diffused from the foreign 
body site more posteriorly than anterior- 
ly. A chorioretinal scar with focal atrophy 
of these tissues was frequently visible 
beneath the foreign body. This was asso- 
ciated with positive iron staining, pre- 
dominantly in the choroid but occasion- 
ally in ¢he retina in this area. Retinal 
atrophy at these sites often extended for 
some distance posteriorly to the foreign 
body, but not anteriorly. Iron-containing 
macrophages were visible in the subreti- 
nal space beneath the extrascleral iron in 
one eye (Fig. 3). 

In addition to this focal distribution, 
iron had diffusely deposited in two loca- 
tions in Groups A and B. Thirteen of the 
14 eyes showed iron staining in the epi- 
thelium of the ciliary processes (Fig. 4). 
These deposits were more prominent in 
the anterior ciliary processes, which in 
the rabbit arise from the posterior surface 
of the peripheral iris, than in the more 
posteriorly located ciliary processes situ- 
ated over the ciliary muscle. This iron 
staining was distributed symmetrically 
on both sides of the sections. 

The second typical location of diffuse 
intraocular iron was at the junction be- 
tween choroid and sclera, often accompa- 
nied by diffuse involvement of the cho- 
roid (Fig. 5). As with the ciliary process 
epithelium, the distribution was symmet- 
ric on both sides of the sections, and 
showed the greatest concentration in the 
posterior pole, with a diminishing con- 
centration at the equator and in the areas 
anterior to it. In some eyes from Groups A 
and B, this iron staining formed a contin- 
wus band in the posterior pole, involving 
thd outer choroidal and inner scleral lay- 
erg., ; 
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Lesser concentrations of iron were alsoge | 


seen in other intraocular tissues, includ 
ing the trabeculum, iris stroma ‘and 

sphincter, ciliary body stroma, pars ptana’ 
epithelium, vitreous, and optic nerve. 

Iron staining in these tissues was not seen 

in normal control eyes that had not aaa 
foreign body implantations. Except®?6r 

focal chorioretinal adhesions and retinal 

atrophy adjacent to the location of the 

foreign body, there was no histopatholog- 

ic evidence of injury to intraocular tis- 

sues, despite the accumulation of signifi- 

cant quantities of iron. — 

The pattern of iron distribution in 
Groups A and B markedly differed from 
the pattern in Group C eyes that con- 
tained intravitreal iron foreign bodies. In 
these control eyes, heavy iron staining 
occurred in the corneal epithelium, iris, 
ciliary process epithelium, and pars plana 
epithelium, as well as in the retina (most 
prominently the inner layers), choroid, 
and sclera. The typical band of iron depo- 
sition at the choroid-scleral junction in 
eyes from Groups A and B was not seen in 
Group C eyes. In one eye (C-3), with a 
foreign body adjacent to the retina, iron 
was visible migrating through the retina 
and choroid into the scleral stroma. 

In the unoperated eyes (Group D), iron 
staining occurred in the ciliary processes 
in four eyes and in one eye (D-5) in the 
choroid, although in less amounts than in 
Groups A and B. Other ocular tissues in 
this group were free of iron. It is unclear 
why this small amount of iron was pres- 
ent in the ciliary processes of these eyes; 
it seems unlikely that this could arise 
from systemic siderosis resulting from the 
small iron foreign body in the opposite 
eye. Sections of 24 additional normal rab- 
bit eyes were stained with Prussian blue; 
except for one eye that had a trace- 
positive stain in the anterior choroid, 
none of these eyes had positive stains for 
iron. 

Electroretinography was not done on 
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„any eyes in this study. However, electro- 
‘retinography was done on three rabbit 
eye in a previous pilot study (unpub- 
‘lishtd data), in which similar iron chips 
were placed at the equator adjacent to the 
sclera, and the rabbits maintained for one 
ear. The electroretinograms in these 
We: eyes were normal. 


DISCUSSION 


We have attempted to determine 
whether an iron foreign body outside the 
globe or within the sclera can produce 
ocular siderosis. Retained iron foreign 
bodies are commonly reported in the cor- 
nea, sclera, and extraocular orbit. Most 
older reports emphasize the remarkable 
size of the foreign body or the long dura- 
tion before removal, and most convey the 
impression that ocular siderosis did not 
occur: knife blades lodged in the orbit for 
46,4 32,5 and 12 years®; a piece of gunlock 
embedded for 64/2 years?; and an iron 
fragment from a machine punch embed- 
ded subconjunctivally for 2/2 years.® 

Conversely, a clinical case of siderotic 
cataract resulting from an orbital foreign 
body has been reported.® An experimental 
study with orbital foreign bodies im- 
planted in rats showed positive iron stain- 
ing in the ocular coats.?° 

In the present study, gross clinical ab- 
normalities developed in two eyes im- 
planted with an extraocular iron foreign 
body: a cataract with a posterior synechia, 
and a cataract with a corneal pannus. 
Histopathologic evidence showed signifi- 
cant intraocular iron penetration in all 
eyes with an extraocular foreign body, 
and in six of seven eyes with an intra- 
scleral foreign body. Iron ions tended to 
migrate posteriorly, whether in the sclera, 
retina, or choroid-scleral junction. A simi- 
lar migration posteriorly toward the optic 
nerve of iron within the vitreous cavity 
has been noted previously.!!1” 

The distribution of iron within these 
eyes differed from that in eyes with an 


rA 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


intraocular foreign body. In the anterior 
segments, iron from either intraocular or 
extraocular foreign bodies showed an af- 
finity for the epithelium of the ciliary 
processes. However, in the posterior seg- 
ments, iron from extraocular or intrascler- 
al foreign bodies tended to accumulate 
in the tissues at the junction between 
choroid and sclera, while iron from intra- 
ocular foreign bodies tended to involve 
retina, choroid, and sclera while not col- 
lecting at the choroid-scleral junction. Pre- 
vious studies with intraocular foreign 
bodies have shown that Bruch’s mem- 
brane has a marked resistance to penetra- 
tion by iron ions, so that iron is rarely 
demonstrated in the sclera or choroid.13-14 

The reason for this preferential affinity 
of the tissues at the choroid-scleral junc- 
tion for iron from extraocular or intra- 
scleral foreign bodies is unclear. It ap- 
parently does not result from a direct 
posterior migration through the sclera, 
since iron at this junction was seen sym- 
metrically located on both sides of sec- 
tions taken through these globes. Possibly 
there is abnormal leakage of iron ions 
from external choroidal vessels, or this 
area permits defective iron reabsorption. 
This distribution of iron is similar to that 
described in patients with systemic sid- 
erosis,!® in which iron was found pri- 
marily in the sclera, choroid-scleral junc- 
tion, and choroid, but virtually none was 
located in the retina or retinal pigment 
epithelium. 

The concentration of iron, as indicated 
by the Prussian blue reaction, within cer- 
tain ocular tissues does not necessarily 
parallel damage to these tissues by iron 
ions. Indeed, there is considerable evi- 
dence that the most damaged tissues 
show little or no accumulation, while 
undamaged tissues may show consider- 


able iron accumulation.!*!6 This situace 
< N 


tion may result because Prussian b 
only stains ferric ions, while tissue dpm- 
age appears to be caused by ferrdus 
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ions.'® In addition, tissues that store and 
slowly detoxify siderin may contain large 
amounts of iron without structural dam- 
age, while tissues that are especially sus- 
ceptible to damage from iron ions may be 
unable to store stainable quantities of 
iron. 

The distribution of different ionic 
forms of iron appears to be related to their 
physiologic activity. Bivalent iron reacts 
with iron binding material facilitating its 
transport. The trivalent iron, in contrast, 
does not react with the vulnerable cellular 
enzymes. 

We want to stress several points if this 
study is to be used clinically: 

1. Rabbit sclera is thinner than human 
sclera, and may be a weaker barrier to 
penetration by iron ions from an orbital 
foreign body. 

2. The iron chips in this study were 
placed immediately adjacent to the sclera 
in Group A, which may not be a common 
location with clinical orbital foreign 
bodies. 

3. Electroretinograms were normal in 
three rabbit eyes one year after implanta- 
tion of extraocular iron foreign bodies. 

4. While local chorioretinal scars com- 
monly developed adjacent to an extra- 
ocular or intrascleral foreign body, no 
widespread intraocular damage was seen 
histopathologically in Groups A and B. 
However, the long-term effects (more 
than 15 months) of intraocular iron from 
extraocular or intrascleral foreign bodies 
is unknown. It appears prudent to remove 
iron foreign bodies in or adjacent to the 
sclera, if this can be done with minimal 
risk to the eye. 


SUMMARY 


Intraocular migration of iron from iron 
foreign bodies in an extraocular or intra- 
scleral location was studied in rabbits. 

al changes occurred in the choroid 
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and retina beneath the foreign bodies. e Ħ — 
Significant amounts of iron diffused’ 


through the sclera into the globes. This 


iron was typically deposited in the ‘epi-' 


thelium of the ciliary processes and in the 
tissues at the choroid-scleral junction in 
the posterior pole. 
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OPTIC CUPPING CAUSED BY AN INTRACRANIAL ANEURYSM 


Few observers have described the de- 
tailed changes occurring in the optic cup 
s a result of disorders other than glauco- 
ma. Walsh and Hoyt! noted “glaucoma is 
not the only cause of a pale cupped disc. 
,.. Chronic vascular insufficiency in the 
distal segment of the optic nerve with 
cavernous atrophy may produce a facsim- 
tle of a pale glaucomatous cup that defies 
differentiation with the opthalmoscope.’”’ 
Similarly, Quigley and Anderson? noted a 
small percentage of cases with ischemic 
optic neuropathy developed alterations in 
the shape of the optic cup mimicking 
those in glaucoma. Hogan and Zim- 
merman? mentioned that the pathologic 
changes in descending optic atrophy 
may lead to confusion with glaucoma- 
tous cupping. Unfortunately, there is 
little information concerning the optic 
cupping caused by neurological disease, 
in contrast to more precise descriptions of 
early glaucomatous optic cupping. In the 
present clinicopathological report, we de- 
scribe optic disk cupping caused by intra- 
cranial disease and demonstrate its impli- 
cations on the prevailing theories of optic 
atrophy. 


CASE REPORT 


In July 1975, a 51-year-old woman seen at the Eye 
Clinic of the Sacramento Medical Center described 
a one-year gradual inferior visual impairment of the 
left eye. Best corrected visual acuity was R.E.: 6/6 
(20/20) J1, and L.E.: 6/15 (20/50) J12. She had an 
afferent pupillary defect in the left eye. Although 
both pupils were approximately 2 mm, the left was 
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slightly larger. Intraocular pressure by applanation 
tonometry was 18 mm Hg in both eyes. 

The referring ophthalmologist had performed tan- 
gent screen perimetry in October 1974, and found an 
inferior and superior Seidel scotoma to the 2/1000 
test object. In July 1975, Goldmann perimetry 
showed an inferior hemianopsia to the Ise target, 
contraction in the superior temporal quadrant to the 
Ise target, and split fixation (Fig. 1). Tubinger static 
perimetry identified an absolute scotoma inferiorly, 
a dense scotoma superior temporally, and a shallow 
scotoma superior nasally. Visual field of the right 
eye was normal according to Goldmann ånd Tubin- 
ger perimetry. 

The right optic disk contained a normal hemi- 
spherically shaped cup (Fig. 2, top). The left disk 
had temporal pallor and a vertically oval cup 
elongated superiorly but not excavated to the 
margin (Fig. 2, bottom). Otherwise, the fundus was 
normal. 

Computed tomographic scanning and x-ray views 
of the optic foramen and the skull did not identify 
any lesions. We tentatively diagnosed ischemic 
optic neuropathy, but continued to consider the 
possibility of a prechiasmatic lesion. 

In December 1975, the patient had a severe, 
posterior, left-sided headache, nausea, and vomiting 
of three days’ duration. Visual acuity was R.E.: 6/6 
(20/20), and L.E.: counting fingers in the superior 
nasal quadrant. Computed tomographic scanning 
showed no signs of intracranial bleeding or a tumor. 
However, cerebral angiography revealed a 12 x 16 
x 15-mm aneurysm at the level of the anterior 
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kinetic perimetry show a nearly total inferior hpni- 
anopsia, contraction of the superior temporal N{op- 
ter, and split fixation. . 


Fig. 1 (Portney and Roth). Results of rion iwi 
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Fig. 2 (Portney and Roth). Optic nerve heads. Top, 
Right disk shows a centrally placed hemispheric 
shaped cup. Bottom, Left disk shows temporal pal- 
lor with superotemporal elongation and vertical 
ovality of the cup. 


clinoid near the junction of the left ophthalmic 
artery and the internal carotid. Within three days, a 
neurosurgeon operated on the patient and placed a 
single clamp at the origin.of the aneurysm. Her 
postoperative course was satisfactory for three days 
until her condition suddenly deteriorated and she 
died. 


RESULTS 


" ¿General pathologic findings—Sig- 
nifjcant findings, except for pulmonary 
énfphysema and acute and chronic pas- 
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sive pulmonary congestion, were limited ona 


to the head. 


GROSS DESCRIPTION—A 2 x 1.5-cm ` 


berry aneurysm arising from the junction. 


of the left ophthalmic and internal carotid 
arteries, three quarters occluded by the 
surgical clip, had ruptured at its posterior 
aspect. The aneurysm compressed 

chiasm, left optic tract, and left optic 
nerve that was 2 mm in diamefer and 
tan-gray. By comparison, the right optié 
nerve was 3 mm in diameter and white. 
Diffuse subarachnoid hemorrhage infil- 
trated the base of the brain and between 
the cerebral hemispheres, causing severe 
herniation of both cerebellar tonsils. 

MICROSCOPIC DESCRIPTION—The left 
side of the chiasm, the proximal left optic 
tract, and the left optic nerve showed 
focal axonal atrophy and gliosis. The left 
optic nerve in the optic canal showed 
gliosis and loss of myelin for one third of 
its area superotemporally. 

Ocular pathologic findings—We took 
the eyes at autopsy immediately post mor- 
tem, and fixed, gross-sectioned, and stud- 
ied them by techniques previously de- 
scribed. 

GROSS DESCRIPTION—The eyes were of 
normal size and shape. Anterior segments 
were unremarkable. The right optic nerve 
head was edematous; its cup was hemi- 
spherically shaped and did not appear 
enlarged. The right optic nerve showed 
blood in the subdural space, but no nerve 
bundle atrophy. 

The neurosensory retina of the left eye 
had an atrophic hole in the superotempor- 
al quadrant just posterior to the ora serra- 
ta. The retina was not detached. The left 
optic cup showed asymmetry of its upper 
and lower halves: the superior aspect was 
larger vertically, horizontally, and in 
depth than the inferfor portion. Gross 
section of the left optic nerve showed 
retrobulbar atrophy of superotemporal 
peripheral nerve bundles. 

We embedded the large calottes and 
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optic nerves of each eye in paraffin and 
stained sections with hematoxylin and 
eosin, pas, and both the Kluver-Barrera 
method and Lillie’s variant of the Weil- 
Weigert method for myelin. 
MICROSCOPIC DESCRIPTION—Horizon- 
tal sections through the right optic nerve 
showed a qualitatively smaller 
cup in comparison with corresponding 
sections of the left eye. Papilledema was 
present in the right nerve head. The tem- 
poral prelaminar areas of the left and 
right nerve heads were asymmetric (Figs. 
3 and 4). Some nerve fiber bundles of the 
left specimen had atrophied and others 
had collapsed, decreasing the width of 
the temporal prelaminar tissue. Astroglial 
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cells on the left specimen, although com- 
pressed, retained their columnar configu- 
ration; however, the number of glial cells 
had not increased. The left neurosensory 
retina showed inner layer atrophy of the 
macula; the right specimen was not re- 
markable (Fig. 5). Sections of both optic 
nerves confirmed the superotemporal at- 
rophy of peripheral nerve bundles on the 
left; the right nerve with blood in the 
subdural space showed no atrophy (Fig. 
6). 


DISCUSSION 


e 
Alterations caused by lesions in the 
intracranial optic nerve resemble tissue 
changes elsewhere in the central nervous 
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Fig. 3 (Portney and Roth). Temporal portion of right optic nerve head shows normal width of temporal 
prelaminar area between arrows; L indicates lamina cribrosa; R, neurosensory retina; E, limiting membrane 
of Elschnig; K, central meniscus of Kuhnt; and C, perivascular connective tissue (hematoxylin and eosin, <à 


x80). 
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Fig. 4 (Portney and Roth). Temporal portion of left optic nerve head. Temporal prelaminar bundle 





(arrows) decreased in width because of axonal degeneration. Astroglial cells maintain columnar configura- 
tion but columns are collapsed; L indicates lamina cribrosa; R, neurosensory retina; E, limiting membrane 
of Elschnig; K, central meniscus of Kuhnt; and C, perivascular connective tissue. Compare with Figure 3 


(hematoxylin and eosin, x80). 


system. Focal insult causes degeneration 
of both nerve fibers and astroglia at the 
site of the process. Nerve fiber (axonal) 
degeneration continues in both directions 
from this area; degeneration proximal to 
the cell body (toward the retina in the 
case of the optic nerve) is called descend- 
ing atrophy; degeneration distal to the 
cell body is called ascending atrophy. 
Astrocytic (glial) degeneration does not 
extend from the point of insult, but re- 
mains localized. In contrast, astrocytic 
proliferation (gliosis) fills the void left by 
axonal degeneration. If the process is 
gcute and rapid, gliosis is irregular. If the 
pyocess is chronic and slow, the glial 
o 

at 


processes line up along the former nerve 
fiber columns in their previous configura- 
tion.5® Anderson’ described a similar pic- 
ture of glial elements collapsing into the 
space formerly occupied by the axons. 
Although the cause of the glaucoma- 
tous insult to the optic nerve is unknown, 
observers have suggested that elevated 
intraocular pressure compromises an es- 
sential property of the optic nerve: either 
vascular perfusion, or axoplasmic flow, or 
the structural integrity of the nerve fibers 
themselves. Nevertheless, observers agree 
that the resulting histologic changes in 
the optic nerve head (the prelaminar por- 
tion of the optic nerve) are atrophy of 
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Fig. 5 (Portney and Roth). Paramacular neurosensory retina. Left, right eye; right, left eye. Inner layer 
atrophy on the affected left side (hematoxylin and eosin, X200). 


both axons and glial cells.®*° The clinical 
counterpart is glaucomatous cupping of 
the nerve head. These findings suggest 
that the insult is local and at the optic 
nerve head, since a more distant process 
would not produce glial atrophy. Further- 
more, loss of glial cells has not been 
associated with either ascending or de- 
scending optic atrophy.’ 

In the present case, descending atrophy 
was caused by compression of the distal 
optic nerve. The optic nerve head showed 
atrophy of the nerve fibers and sufficient 
collapse of its głial support to cause a 
vertically elongated optic cup resembling 
a glaucomatous change. This finding in- 


dicates that local glial atrophy is not the 
only cause for disk cupping. Thus, a 
glaucomatous optic cup does not neces- 
sarily indicate glaucomatous atrophy of 
the optic nerve head, but may result from 
a more distal optic nerve lesion. 


SUMMARY 


A 51-year-old woman had optic disk 
cupping from optic nerve compression by 
an intracranial aneurysm. Slit-lamp stere- 
oscopic examination of the living eye 
immediately post mortem revealed an 
optic cup vertically oval, elongated super- 
iorly, and indistinguishable from disk 


changes seen early in glaucoma. The his- 
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Fig. 6 (Portney and Roth). Transverse sections of 

retrobulbar optic nerve. Top, right side; bottom, left 

side. Arrows show superotemporal marginal atrophy 
on left side (Weigert stain, x20). 
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atrophy. Instead, the cupping was caused ` 





















topathological changes. differed’ Froid Pies 
those in glaucoma by showing no glial,” . s 


by loss of axons in the prelaminar region. _ 3 J 
of the nerve head a sae of glial , 
columns. 
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THE REPLICA TECHNIQUE USED TO STUDY 
: SUPERFICIAL CORNEAL EPITHELIUM IN VIVO 


L. MISSOTTEN, M.D., AND P. C. MAUDGAL, M.D. 
Leuven, Belgium 


The superficial corneal lesions whiċh 

œnot require a therapeutic keratectomy 
may be histologically studied by means of 
epithelial scrapings. This method, how- 
ever, provides only crumpled cells and 
destroys the overall picture of the lesion. 
We have developed an in vivo corneal 
replica technique to study the exact histo- 
pathology of superficial keratitis. 

If a viscous solution of an appropriate 
material could be spread across the corne- 
al surface in vivo and be allowed to dry to 
form a cast in situ, it could be peeled off 
as a replica of the surface epithelium for 
microscopic examination. The replica 
could also remove a few or many superfi- 
cial epithelial cells. The idea was origi- 
nally propounded by Vrabec who has 
successfully used the wet replica tech- 
nique to study the angle of the anterior 
chamber*? and the corneal epithelium? in 
enucleated eyes after borrowing the tech- 
nique from Wolf.4 

In order to form a replica of corneal 
epithelium in vivo, the solution should 
meet the following criteria: (1) It should 
be viscous, to be able to spread over the 
corneal surface, but must not flow away 
from the area of application. (2) It must 
not be toxic and should not cause much 
chemical damage to the ocular tissues or 
cause any late complications. (3) The sol- 
vent should evaporate rapidly, leaving be- 
hind a thin membrane of the solute. (4) 
The membrane should not be fragile. 


From the Department,of Ophthalmology, Catho- 
lic University of Leuven, Belgium. This study was 
supported in part by the Belgian Fund for Medical 
Scientific Research grant 1201. 

Reprint requests to Prof. L. Missotten, M.D., 
Oogziekten, A.Z. St. Rafael, Kapucijnenvoer, 7, 3000 
Leuven, Belgium. 


Preferably it should be transparent and 
devoid of color. 

We performed trials with various chem- 
icals available under different trade 
names and chemical compositions. Aque- 
ous solutions were impractical because 
they took too long to dry completely. 
Silicone glues, cyanoacrylates, angl sever- 
al acrylic plastics in various organic sol- 
vents were also unsuitable. Methyl meth- 
acrylate in chloroform and collodion in 
acetone formed replicas but produced 
corneal vascularization and scarring. 
Only collodion in amy] acetate produced 
the desired results. 


EXPERIMENTAL STUDY 


Material and methods—We used seven 
mature albino Californian rabbits. A 
weighed amount of dry collodion added 
to 2% collodion in amy] acetate produced 
a strength of 2.15 to 2.3% collodion in 
amyl acetate. We dried the corneal surface 
with a hair dryer fitted with a cardboard 
attachment and tubing before and after 
applying the solution. We spread the liq- 
uid on the cornea with a small soft hair 
brush. We used a pair of fine curved 
forceps to peel off the replica. The repli- 
cas were mounted flat on the glass slides 
with 0.1% albumin with the epithelium 
side down. 

HISTOLOGY AND TRANSMISSION ELEC- 
TRON MICROSCOPY—We studied the rep- 
licas and the epithelial cells adhering to 
them by conventional histological meth- 
ods. Then the replicas were dissolved in 
acetone and the remaining cells sticking 


on the slides were stained. The replicas, 


were also treated with glutaraldehyde and 
osmium tetraoxide to fix the cells for 
transmission electron microscopy ard: 
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were embedded in Epon according to the 
method of Luft.® During processing the 
collodion replicas dissolved in propylene 
oxide. Ultrathin sections were cut from 
the embedded epithelial cells. 

To assess the corneal endothelial dam- 
age by the amyl acetate, we removed 
full-thickness corneal buttons with a 
10-mm corneal trephine, immediately 
after killing the rabbits. These corneal 
buttons were stained in toto by the tolui- 
dine blue and trypan blue vital stains 
according to the technique of Fernan- 
dez-Meijide, Victoria-Troncoso, and Mal- 
bran® and were examined by light micros- 
copy. 

To assess the damage to the corneal 
epithelium and stroma, we placed the 
enucleated eyes immediately in 10% neu- 
tral formalin buffered with 0.06M phos- 
phate buffer and fixed for 72 hours. The 
corneas were dissected and processed in 
ascending degrees of alcohol and xylol for 
paraffin embedding. Thin 5-p sections 
were cut and processed for hematoxylin- 
eosin-saffron (HES) staining. 

Results—CORNEAL DAMAGE—We stud- 
ied the corneal reactions to the replica 
in seven rabbit eyes by slit-lamp biomi- 
croscopy and by conventional histologi- 
cal methods. Slit-lamp examination re- 
vealed the following: (1) Immediately 
after we made the replica, the area where 
the solution had been applied showed 
intense superficial fluorescein staining. 
The corneal surface became rough and 
lusterless. (2) Localized superficial corne- 
al edema appeared within an hour. There 
was much watery discharge from the eye. 
(3) The intensity of fluorescein staining 
increased on the second day, as the dam- 
aged cells of the deeper layers of the 
epithelium were discarded. However, the 
damage remained localized and was 

sclearly demarcated from the surrounding 
normal area. (4) Superficial corneal edema 
began to subside on the third day. The 
‘epithelial defect diminished. Intensity of 
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fluorescein also decreased. ‘By the fifth , 
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day the corneal edema disappeared and,” e 4 
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only traces of fluorescein staining were 
left. On the seventh day there was no- 
staining with fluorescein and slit-lamp 
examination showed normal cornea. 

In five mature albino rabbits we made 
ten successive replicas at weekly interv 
during three months. At the end of the 
trial period, slit-lamp examination of the 
corneas showed no residual scarring. 
These rabbits were further observed for 
five to six months for any late complica- 
tions. Slit-lamp examination did not show 
any corneal abnormalities (Fig. 1). 

We studied four rabbit eyes enucleated 
24 hours after the replicas were made 
histopathologically because the intensity 
of fluorescein staining and superficial 
corneal edema peaked at this stage. Vital 
staining of full-thickness corneal buttons 
from both eyes of one rabbit showed that 
the endothelium was normal (Fig. 2). 
Thus, the quantity of amyl acetate we 
used to make replicas had no harmful 
effect on the endothelium. 

Both eyes of another rabbit were fixed 
in buffered neutral formalin and process- 
ed for paraffin sections. The HES-stained 
sections showed denuded stroma in the 
center of the cornea surrounded by newly 
grown single-layered epithelium. The 
epithelium was normal in the areas where 
the collodion solution was not applied. 
The corneal stroma was thicker and 
edematous in the anterior one half of the 
cornea. Keratocytes were absent in the 
anterior one tenth of the corneal thickness 
in the denuded area. In the regions cov- 
ered by the newly grown epithelium, the 
keratocytes were edematous and fewer in 
number (Fig. 3). The rest of the cornea 
was normal. 

We histologically évaluated the long- 
term effects of the replica technique in 
five rabbits, five to six months after mak- 
ing a series of ten replicas at weekly 
intervals. Vital staining with toluidine 
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Fig. 1 (Missotten and Maudgal). Slit-lamp photo- 
graph of a rabbit cornea six months after we made 
ten consecutive replicas at weekly intervals. No 
abnormalities of the cornea are seen (x20). 


blue and trypan blue of the endothelium 
demonstrated no difference between test 
and control eyes. The HES staining of 
paraffin sections did not show any abnor- 
malities of the cornea. The epithelium 
was normal and every layer of the stroma 
had a normal number of keratocytes (Fig. 
4). These rabbit experiments show that 
making a replica of the cornea produced 
localized damage to the epithelium and 
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the anterior one tenth of the stroma, but 
both structures completely recovered 
even after ten consecutive replicas. 

REPLICAS—Phase contrast microscopy 
and a lesser used technique of oblique 
illumination? of the flat-mounted replicas 
and cells of normal rabbit corneas after 
dissolving the replicas showed interest- 
ing results. With both methods of micros- 
copy, a mosaic pattern of the corneal 
surface epithelium was visible all over 
the replicas (Fig. 5). Cell outlines were 
clearly delineated. Cells varied in shape 
and size. Cytoplasmic inclusio bodies 
produced no images. However, nuclei 
were visible. 

The uneven superficial surface of the 
replicas, and the dust particles and air 
bubbles trapped in the collodion solution 
by the blowing air used for drying, par- 
tially obscured the view. Cellular detail 
became clearer after dissolving the collo- 
dion solution. Although some cells were 
lost, most of them remained on the glass 
slide (Fig. 6). Neatly apposed cell mar- 
gins were slightly depressed on oblique 
illumination. Sometimes the smaller bor- 
ders of the cells overlapped. With this 
method, we saw nuclei that formed 
rounded protrusions on the surface. De- 
tached and crumpled cells were clearly 
demarcated in some areas along an irregu- 
lar line, suggesting that the process of 
shedding might take place in patches 
(Fig. 7). We were able to see the granular 
nature of the cytoplasm with phase con- 
trast microscopy (Fig. 8). Intracytoplas- 
mic vacuoles were often encountered. 
Nuclei were usually round and varied 
slightly in shape and size. The intranu- 
clear granules or vacuoles also varied in 
shape, size, and number in different cells. 
Conventional histological stainings may 
be performed on these cells for light mi- 
croscopic study. Transmission electron 
microscopy of the superficial epithelial 
cells showed that the collodion solution 
caused no damage to the cellular stric- 
tures. 
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Fig. 2 (Missotten and Maudgal). In toto staining of the fresh corneal button of a rabbit 
cornea two days after making a replica. The endothelium is normal. Bar gauge = 50 u 
(toluidine blue, light microscopy, x690). 





CLINICAL TRIAL patients by means of mechanical corneal 


Subjects and methods—We made repli- 
cas in ten patients who were referred to us 
with herpetic dendritic ulcers of one 
week to one month’s duration. Nine of the 
patients had a history of several recur- 
rences of dendritic corneal ulcers. Refer- 
ring ophthalmologists had treated these 


scrapings, chemical cauterization, cryo- 
therapy, and idoxuridine (IDU) medica- 
tion. Slit-lamp examination of these pa- 
tients showed typical dendritic lesions. 


Variable degrees of diffuse corneal scar- 


ring in the form of nebular opacities were 
also present. Some patients had peripher- 





- Fig. 3 (Missotten and Maudgal). Histological section of the rabbit cornea two days after making a replica. 
Photograph was taken to the left of the denuded area (not shown in the picture). Some keratocytes are 


present in the anterior stroma in the area of epithelial regeneration. Bar gauge = 50 p (hematoxylin-eosin- 
‘saffron, x 400). 
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Fig. 4 (Missotten and Maudgal). Histological section of the rabbit cornea eight months after making ten 
consecutive replicas at weekly intervals. Epithelium is normal and a normal number of keratocytes are 
present in the stroma. Bar gauge = 50 u (hematoxylin-eosin-saffron, x630). 
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al corneal vascularization or ghost ves- We made collodion amyl acetate replicas 
sels. after instilling 1% tetracaine HCI eye- 

We used the same replica procedure as drops. After we made the replicas, com- 
in the experimental study with rabbits. press bandages were applied for 48 hours. 
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Fig. 5 (Missotten and Maudgal). Collodion replica of normal rabbit cornea showing superficial epithelial 
mosaic. Cell outlines and nuclear impressions are visible. Bar gauge = 40 p (phase contrast microscopy, 
x490). 


Fig. 6 (Missotten and Maudgal). Flat mount of normal rabbit superficial corneal epithelium. Neatly 
apposed cell borders and protruding nuclei are seen. Bar gauge = 20 p (oblique illumination microscopy, 
x 1,250). 





_ Fig. 7 (Missotten and Maudgal). Flat mount of normal rabbit superficial corneal epithelium shows 
_detaching cells along an irregular line and a few crumpled cells. Bar gauge = 60 (oblique illumination 
miçroscopy, X360). 
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Fig. 8 (Missotten and Maudgal). Flat mount of normal rabbit superficial corneal epithelium shows 
granular cytoplasm and nuclei. The smaller borders of the cells overlap slightly. Bar gauge = 20 u (phase 


contrast microscopy, X 1,000). 


Corticosteroid ointments were given only 
if superficial corneal edema had been 
present before the replica procedure. At- 
ropine medication was continued only if 
the ocular status before the procedure 
made it necessary. 

Results—Most of the patients who had 
had previous experience with cauter- 
ization or scraping felt less pain and dis- 
comfort during the replica procedure and 
recovery period than with the other meth- 
ods. On the day after the replicas were 
made, the newly grown epithelium cov- 
ered approximately one half of the epithe- 
lial defect. The area of fluorescein stain- 
ing was small and localized. On the third 
day, the slit-lamp examination showed a 
completely healed epithelial defect. Faint 
superficial punctate staining disappeared 
by the fifth day. The corneal epithelium 
recovered faster in human beings than in 
rabbits. Corticosteroid ointments, when 
used, delayed epithelial recovery by two 
to three days. 


The abrasion of the epithelium caused 
by making a collodion amyl acetate repli- 
ca effectively treated the herpetic ulcer. In 
eight patients the dendritic lesions were 
cured when the epithelium healed after 
the replica procedure. In two cases den- 
drites recurred in the same eye within one 
week after the first replica procedure. The 
patients recovered after we made a second 
replica. 

Slit-lamp examination of the healed 
eyes did not show any increased corneal 
scarring. Visual acuity did not deteriorate. 
No late complications have arisen during 
the four to six months of follow-up. 

Comment—This technique is useful in 
the treatment of superficial keratitis in 
experimental animals and human pa- 
tients. We were able to remove diseased 
cells more easily than normal cells, espe- 
cially if the corneal surface was dried’ 
before we made the replicas. In this way, 
more in situ-fixed cells were procured for 
histological examination. ` 
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SUMMARY 


We used 2.15 to 2.3% collodion in amy] 
acetate to form a replica of the corneal 
surface epithelium in vivo in seven rabbit 
eyes and ten human eyes. When it was 
peeled off the replica removed superficial 
epithelial cells in patches. 

The corneal epithelium regenerated 
within one week. Repeated applications 
at weekly intervals for three months pro- 
duced no harmful long-term effects in 
five rabbit corneas as evaluated with slit- 
lamp biomicroscopy, histological meth- 
ods, and vital staining of the endotheli- 
um. In ten human eyes, the technique was 
harmless and chemically cauterized the 
dendritic herpetic ulcers. We studied the 
replicas and cells by conventional histo- 
logical methods and electron microscopy. 


The preservation of cells-was fairly good Ps: | 
even for ultrastructural study. a 
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-PSEUDOMONAS-INDUCED CORNEAL ULCERS 


ASSOCIATED WITH CONTAMINATED EYE MASCARAS 


Louis A. WILSON, M.D., AND DONALD G. AHEARN, PH.D. 
Atlanta, Georgia 


Eye-area cosmetics, contaminated dur- 
,ing normal usage with Staphylococcus 
epidermidis or Fusarium species, have 
been associated with the development or 
perpetuation of ocular infections.'? Most 
were cases of blepharitis, a mild or chron- 
ic disease usually amenable to good hy- 
giene practices or topical antimicrobial 
therapy. Corneal ulcers caused by Fusari- 
um species are rare? and probably the 
occurrence of predisposing conditions 
that relate such infections to use of con- 
taminated eye cosmetics is more infre- 
quent.? Serious eye infections attributed 
to the use of contaminated eye-area prod- 
ucts usually have involved Pseudomonas 
aeruginosa.* Corneal infection may occur 
after an accidental scratch of the epitheli- 
um with a mascara applicator from a 
contaminated cosmetic. However, there 
has been no fully documented report of 
Pseudomonas-induced corneal ulcers re- 
lated to the use of contaminated mascaras. 
We document seven such cases and report 
on the susceptibility of the products to 
microbial challenge. 


CASE REPORTS 


Case 1—On Feb. 4, 1973, a 42-year-old woman 
accidentally scratched her right cornea with the 
applicator brush while applying mascara. Within 24 
hours a circular, whitish infiltrate with an overlying 
epithelial defect and radiating corneal folds had 
developed in the inferior nasal quadrant of the right 


From the Department of Ophthalmology, Emory 
University, School of Medicine (Dr. Wilson), and 
the Department of Biology, Georgia State University 
(Dr. Ahearn), Atlanta, Georgia. This study was sup- 
ported in part by funds awarded by the Food and 
Drug Administration, contract 233-74-2016, to 
Emory University. 
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cornea. The patient was treated with topical idoxuri- 
dine solution every 30 minutes and chlorampheni- 
col 0.5% every four hours. Forty-eight hours after 
injury the ulcer had enlarged concentrically and was 
associated with stromal necrosis (Fig. 1). A severe 
inflammatory reaction was noted in the anterior 
chamber. Scrapings of the right corneal lesion re- 
vealed gram-negative rods and subsequent cultures 
yielded P. aeruginosa. The patient was hospitalized 
and treated with intensive topical, periocular, and 
parenteral antimicrobials (gentamicin, colistin, and 
carbenicillin). ese medications were confinued until 
March 2, when the corneal ulcer had stabilized 
sufficiently to permit discharge from the hospital. 
Topical antibiotics were gradually tapered and on 
April 24, visual acuity in the right eye was 6/6 
(20/20-2). 

The patient’s mascara (brand A), unused since 
Feb. 4, was cultured on Feb. 28. A “heavy growth” 
of P. aeruginosaand Klebsiella species was obtained 
on blood agar. The mascara was discarded by labo- 
ratory personnel after culture. 

Case 2—A 25-year-old woman scratched her left 
cornea with a mascara applicator on the morning of 
Oct. 8, 1974. She experienced immediate pain that 
subsided in intensity but persisted. She was exam- 
ined by her family physician the next morning. A 
“defect in the corneal epithelium” and whitish 
infiltrate with surrounding haze were noted by using 
sterile filter paper strips of fluorescein. He patched 
the eye and prescribed analgesics. She continued to 





Case .l. 


Rig 4 
Pseudomonas-induced ulcer 48 hours after the pa- ° 
tient scratched her right cornea with a mascara 
applicator. - 


(Wilson and Ahearn). 
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have discomfort and was again examined on the 
morning of Oct. 11. The corneal lesion had enlarged 
and deepened, was covered by a tenacious mucopu- 
rulent discharge, and there was a generalized haze to 
the cornea. The conjunctiva was intensely hypere- 
mic. The lesion was cultured and broad-spectrum 
topical antimicrobial therapy was begun (oxytetra- 
cycline, sulfacetamide, and chloramphenicol). On 
Oct. 12, 1974, growth from the corneal culture was 
diagnosed as “heavy growth of P. aeruginosa.” 
Antimicrobial therapy was changed to neomycin- 
gramicidin-polymyxin B ophthalmic drops and gen- 
tamicin subconjunctivally, daily, and intramuscu- 
larly every six hours, and a polymyxin B corneal 
lavage. Because of discomfort this lavage was dis- 
continued in 24 hours, but parenteral, periocular, 
and topical antimicrobials were continued. On Oct. 
18, the patient was discharged with topical antimi- 
crobial drops but on Oct. 24, epithelial ulceration 
and concentric enlargement of the stromal necrosis 
recurred, and she had a hypopyon. Another corneal 
culture was positive for P. aeruginosa. She was 
rehospitalized and treated with subconjunctival in- 
jections of gentamicin and colistimethate and with 
hourly drops of a topical neomycin-gramici- 
din-polymyxin B solution. Slow resolution occurred 
and the patient was discharged on Nov. 9. Examina- 
tion one year later revealed considerable stromal 
scarring with loss of one third its thickness and an 
irregular overlying epithelial surface. There was 
marked distortion of the mires on ophthalmometry. 
Best corrected visual acuity was 6/90 (20/300) (Fig. 
2). A culture of the patient’s mascara (brand B) on 
Oct. 12, 1974, grew P. aeruginosa. 

Case 3—On Oct. 22, 1974, a 53-year-old woman 
scratched her right cornea with a mascara applicator 
brush while applying the cosmetic to her eyelid 
margins. She experienced a foreign body sensation 
that progressed in 48 hours to an aching pain, ocular 
redness, mucopurulent discharge, and markedly di- 
minished vision. Eye examination on Oct. 24 re- 





Fig. 2 (Wilson and Ahearn). Case 2. Corneal 
Scarring one year after a mascara brush caused a 
Psęudomonas-induced corneal ulcer of the left eye. 
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vealed a central, concentrically spreading corneal 
ulcer attended by liquefactive stromal necrosis,* Ě 
deeper abscess formation, and radiating postesior e 
corneal folds. The inflammatory reaction*m the ~ 
anterior chamber was severe; she had a small hypox 
pyon. Corneal cytology and subsequent cultures 
were not etiologically diagnostic. The ulcer’s clini- 
cal appearance and rapid evolution after the abra- % 
sion suggested a gram-negative bacterial keratitis. œ% 
She was immediately hospitalized and received top® 
ical, periocular, and parenteral gentamicin for a 
Pseudomonas-induced corneal infection. After 16 , ° 
days of hospitalization the corneal ulcer had stabi- 
lized sufficiently to permit hospital discharge and 
outpatient follow-up care on topical antimicrobial 
drops. On Dec. 3, 1975, another physician found 
residual scarring of the right cornea, early cataract 
formation, and best corrected visual acuity of 6/18 
(20/60) in the right eye. 

On Oct. 28, 1974, six days after the brush abrasion 
and its last use, the mascara (brand C) was cultured 
and revealed “confluent growth” of P. aeruginosa. 
The mascara was discarded by the laboratory per- 
sonnel after culture. 

Case 4—On June 25, 1975, a 29-year-old woman 
experienced irritation in the left eye after she ap- 
plied mascara to her eyelid margins. The irritation 
increased during the day. She was given an un- 
known ophthalmic ointment at a hospital emergency 
room and was referred to an ophthalmologist who 
diagnosed a corneal abrasion in the left eye. By the 
next morning the clinical situation had worsened 
considerably and a diagnosis of “an infected corneal 
ulcer” was made. On June 27, examination at a 
university department of ophthalmology elicited the 
symptoms of mattering, light sensitivity, and pain in 
the left eye. Clinically a grayish-white anterior stro- 
mal opacity with overlying epithelial ulceration was 
noted in the central portion of the superior one half 
of the left cornea. Radiating deep stromal folds and a 
moderately severe anterior chamber reaction were 
also present. Gram-stain smears of lesion material 
were negative but cultures taken concurrently re- 
vealed a “heavy growth of gram-negative rods” 
subsequently identified as P. aeruginosa. 

Initial treatment consisted of frequent instillation 
of chloramphenicol eyedrops, gentamicin eye solu- 
tion, neomycin-gramacidin-polymyxin B eye solu- 
tion, and sodium sulfacetamide eye solution. Ampi- 
cillin was given by mouth and cephalothin sodium 
by intravenous infusion. Despite therapy, the corne- 
al infiltrate and necrosis spread concentrically and 
involved the entire cornea in three days (Fig. 3). The 
lesion resolved peripherally while deepening cen- 
trally with an overlying and persistant epithelial 
defect. Another corneal culture on July 7 was nega- 
tive and 0.12% prednisolone phosphate eyedrops 
were added to the antimicrebial regime. A hypopyon ; 
developed and this drug was discontinued. On July . 
17, a hydrophilic bandage lens was applied to the | 
left cornea. On July 19, she was discharged wearing 
a bandage lens and using gentamicin and fluorome- | 
tholone eyedrops. On July 29, the condition of the j 
left cornea had deteriorated and a reactivated 
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Fig. 3 (Wilson and Ahearn). Case 4. Corneal ulcer 
five days after the patient scratched her left eye with 
an applicator contaminated with Pseudomonas 


(brand B). 


Pseudomonas-induced corneal ulcer was diagnosed. 
She was readmitted to the university hospital, the 
bandage lens was removed, and the left cornea was 
cultured for P. aeruginosa. Topical gentamicin and a 
neomycin-gramacidin-polymyxin B solution were 
applied hourly and a sterile solution of disodium 
EDTA (4 mg/ml) was instilled every two hours. The 
ulcer gradually filled in as neovascularization 
approached the central cornea. She was discharged 
on topical gentamicin and cycloplegia eyedrops. On 
Sept. 15, there was persistent stromal thinness, 
opacification, and an edematous overlying epitheli- 
um (Fig. 4). By Jan. 8, 1976, the left cornea had 
thickened considerably and the stromal scarring had 
cleared significantly. Best corrected visual acuity in 
the left eye was 6/60 (20/200). 

The patient’s mascara (brand B) was cultured on 





Fig. 4 (Wilson and Ahearn). Case 4. Scarring and 


edema of the cornea three months after 


Pseudomonas-induced keratitis. 
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June 29, 1975, two days after injury, and on July 9, 
two weeks after its last use. Gram-positive cocci and 
P. aeruginosa were isolated on both occasions. 

Case 5—A 21-year-old moderately myopic woman 
had no significant ocular complaints until the morn- 
ing of July 27, 1975, when she accidentally 
scratched her left cornea while applying mascara. 
The cosmetic had been purchased two months pre- 
viously and used daily. She experienced immediate 
pain and tearing in the left eye. The next morning 
the symptoms were more severe and were associated 
with ocular redness, discharge, light sensitivity, and 
blurred vision. She was given a topical eye solution 
that was ineffective. On July 29, an ophthalmologist 
found a localized central area of epithelial denuda- 
tion, stromal edema, and surrounding epithelial 
haze. There were deep stromal folds radiating pos- 
teriorly from the lesion and an ungraded anterior 
chamber reaction. The patient was treated with 
neomycin-gramacidin-polymyxin B and cycloplegic 
eyedrops. Twenty-four hours later there was frank 
central ulceration of the left cornea, stromal necro- 
sis, and an overlying tenacious mucopurulent dis- 
charge (Fig. 5). Scrapings of the ulcer revealed 
gram-negative rods and the culture yielded P. aeru- 
ginosa. The patient was hospitalized and treated 
with periocular injections of gentamicin, topical 
gentamicin solution, and 10% acetylcysteine solu- 
tion. On Aug. 5, her condition sufficiently stabilized 
and clinically improved to warrant hospital dis- 
charge on topical antimicrobials. On Aug. 15, there 
was an exacerbation of pain in the left eye with 
clinical worsening of the corneal lesion. She was 
readmitted to the hospital but no cultures were 
performed. Therapy consisted of intensive topical 
gentamicin solution and oral glycerin, acetazol- 
amide, and topical epinephrine for secondary glau- 
coma. On Aug. 27, the patient was discharged. She 
demonstrated continued improvement on an outpa- 
tient basis and several weeks after hospital dis- 
charge all medications were discontinued. At that 
time best corrected visual acuity in the left eye was 
6/60 (20/200). 


On Aug. 11, a culture of the patient’s mascara 
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Fig. 5 (Wilson and = Ahearn). (Case 5. 
Pseudomonas-induced corneal ulcer in the left eyé, 
24 hours after mascara brush abrasion (brand B). 
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(brand B) yielded P. aeruginosa and moderate 
growth of S. epidermidis. 

Case 6—On March 6, 1976, a 35-year-old woman 
scratched her right eye while applying mascara 
(brand D, approximately a three-month-old replace- 
ment unit used with a one-year-old mascara brush). 
By March 8, she had a persistent foreign body 
sensation and blurred vision. Her family doctor 
instilled drops in her right eye and applied a patch. 
She also had a persistent haze of the epithelium. An 
ocular dressing was reapplied for 48 hours. On 
March 11, she felt better and was given 1.0% atro- 
pine solution and another eyedrop. On March 13, 
she had an aching pain in the right eye with de- 
creased vision and discharge. These symptoms be- 
came progressively worse and by March 15, she had 
a hypopyon corneal ulcer; P. aeruginosa was isolat- 


ed from tke eye. On March 16, visual acuity was 
hand movements in an intensely inflamed right 
globe with eyelid edema and a mucopurulent dis- 
charge on the eyelashes, in the cul-de-sac, and 
overlying a central corneal ulcer. The defect was 
approximately 7 mm in diameter, yellowish-white, 
and consisted of epithelial loss and a “heaping up” 
of soft necrotic corneal stroma. She had an intense 
anterior chamber reaction and an inferior hypopyon. 
The anterior chamber was formed and the pupil was 
dilated with 1.0% atropine solution at 8 mm (Fig. 6). 
Initial therapy consisted of cycloplegic drops, baci- 
tracin and gentamicin ophthalmic solutions, and 
subconjunctival gentamicin. Parenteral methicillin 
was administered. Gram-stained scrapings from the 
corneal ulcer revealed gram-negative rods and nu- 
merous polymorphonuclear inflammatory cells. On 
March 19, cultures of corneal scrapings yielded P. 
aeruginosa. Topical colistin drops were added to the 
treatment regimen and methicillin and bacitracin 
were discontinued. On March 22, she was dis- 
charged on topical medication. 





Fig. 6 (Wilson and Ahearn). Case 6. Extensive 
corneal necrosis ten days after an applicator 
scratched the right eye from a Pseudomonas- 
confaminated mascara (brand D). 
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Fig. 7 (Wilson an Ahearn). Case 6. Persistent 
corneal scarring six months after Pseudomonas- 
induced keratitis. 


On April 9, there was an exacerbation of pain and 
a hypopvon in the anterior chamber was associated 
with an ocular discharge. A culture of the right eye 
yielded P. aeruginosa and the patient was rehospi- 
talized for intensive subconjunctival and topical 
antibiotic therapy. Her condition stabilized by April 
21, and she was discharged on an outpatient basis 
and continued to receive topical antimicrobials. 
These were gradually reduced and a hydrophilic 
bandage lens was fitted because of loss of one half of 
the corneal substance. On Oct. 15, visual acuity was 
6/120 (20/400) and the patient is awaiting a corneal 
transplant (Fig. 7). 

The patient’s mascara was cultured on March 24, 
more than two weeks after its last use, and P. 
aeruginosa, S. epidermidis, and Enterobacter clo- 
acae were isolated. The antibiograms of the isolates 
of P. aeruginosa from the patient’s eye and the 
mascara were identical. 

Case 7—On Nov. 10, 1976, a 27-year-old woman 
with no prior ocular complaints scratched her right 
eye while applying mascara (brand C). She experi- 
enced a persistent foreign body sensation and devel- 
oped a markedly painful, inflamed, light sensitive 
right eve with a mucopurulent discharge and a 
central hypopyon corneal ulcer. She was hospita- 
lized on Nov. 13 and treated with hourly applica- 
tions of topical chloramphenicol ophthalmic solu- 
tion and 1% atropine solution several times daily. 
Gentamicin was administered parenterally and 
methylprednisolone was given orally. Despite inten- 
sive topical and parenteral antimicrobial therapy, 
the central cornea ulcer spread from an initial cir- 
cumference of 5 mm to 8 mm. A continuing colli- 


quative necrosis of the stoma lead to a marked 


thinning of the central cornea. By Nov. 21, concen- 
tric extension of the ulcerative process had ceased 
and the hypopyon had cleared from the anterior 
chamber. In several days, stroma repair and reepi- 
theliazation gradually resolved with a general de- 
crease in ocular redness and eyelid edema. On Dec. 
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1, she had an 8-mm central ring of yellowish infil- 
trate within a thinned stroma and a small central 
area of epithelial loss (Fig. 8). The anterior chamber 
reveaked minimal inflammatory response with no 
evidence of the hypopyon. There was minimal su- 
perficial neovascularization from the limbal arcade 
about the circumference of the peripheral cornea. 
Visual acuity was limited to hand movements at 1 
foot. The antibiograms of the isolates of P. aerugino- 
„sa from the mascara cultured on Nov. 20, and from 
the corneal lesion were identical. 


* MATERIAL AND METHODS 


Four of the seven patients were referred 
to us by the patients’ attorneys, and the 
ether three patients were referred by the 
treating physicians. One of us (L.A.W.) 
visited each community and examined an 
abstract of the patient’s hospital record, 
examined two patients, and recultured the 
involved mascara in four cases. 

The mascaras we bought at a retail store 
were from the same lots as the mascaras 
our patients used, when possible. The 
mascaras were cultured onto blood agar to 
detect possible aerobic microflora. We 
used a strain of S. epidermidis originally 
isolated from a cosmetic, and a strain of P. 
aeruginosa obtained from the mascara 
involved in Case 2, to challenge the pre- 
servative system in the cosmetics. The 
mascaras were removed aseptically from 
their containers and were packed (weight, 
300 to 400 mg) into sterile glass cylinders 
(13 mm inner diameter, 3 mm deep) 
sealed at one end with adhesive tape. 
Sterile 13-mm membranes with an aver- 





Fig. 8 (Wilson and Ahearn). Case 7. Mucopurulent 
discharge and persistent stromal necrosis in the 
right cornea two weeks after a mascara brush injury 
and Pseudomonas-induced ulcer. 
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age pore diameter of 8.0 u were placed 
onto the surface of the cosmetic-filled 
cylinders. The cylinders were placed in a 
depression plate and stored in a refrigera- 
tor for 12 hours before use. The bacterial 
inocula were grown at 37°C in tryptic soy 
broth (Difco) for 18 to 24 hours, harvested 
by centrifugation, and washed three times 
in phosphate-buffered saline (PBS): 
NaCl, 8.0 g; KCI, 0.20 g; KH2POu, 0.12 g; 
NagHOPag, 0.91 g; deionized water 1 liter; 
pH 7.5. The final pellet was resuspended 
in 10 ml of PBS, vortexed for 15 seconds, 
sonicated at maximum power fox 15 sec- 
onds, and vortexed again for 15 seconds. 
Five milliliters of this suspension adjust- 
ed to contain 10® colony forming units 
(cfu) was drawn into a syringe fitted with 
a Swinny filter holder and slowly forced 
through a membrane 13 mm in diameter 
with an average pore size of 0.22 uw. The 
membrane was removed from the holder 
and, with the surface retaining the im- 
pacted organisms facing upward, placed 
onto the top of the 8.0-~1 membrane. Ap- 
proximately 0.01 ml of PBS was placed 
between the two membranes and another 
between the cylinder and the wall of the 
depression plate well to insure adequate 
moisture. The depression plate was 
sealed with clear sterile tape and incubat- 
ed in a moist chamber at 22 to 25°C. Two 
cylinders containing mascara of estab- 
lished antimicrobial activity (brand E) 
and two cylinders filled with white petro- 
leum jelly served as controls for each test. 
Ten of the 0.22-~ membranes that had 
been impacted with the test organisms 
were removed from each of the test prod- 
ucts on days | and 3 after challenge. The 
8.0-~ membrane was not removed, leav- 
ing the cosmetic intact for additional 
challenges. The 0.22-u membranes were 
placed into a Swinny holder with the 
surface of the membrane bearing the bac-s 
teria facing the effluent side of the holder. 
The membranes were flushed with 5 ml of 
PBS and the effluent, and the membrane’ 
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was collected in a screw-capped vial. The 
vial was vortexed and sonicated. We de- 
termined the number of recoverable 
colony-forming units by plating, in trip- 
licate, 0.1 ml of serial dilutions. We 
challenged the mascara with a second 
bacterium about three days after the ini- 
tial challenge. The number of bacteria 
recovered was presented as the mean per- 
cent of ten samples. 


RESULTS 


The seven cases of Pseudomonas-in- 
duced ¢orneal ulcer are summarized in 
Table 1. In six, the presence of P. aerugi- 
nosa was determined for both the corneal 
lesion and the cosmetic during initial 
treatment. Although the correct diagnosis 
was made, four of the seven patients were 
released from the hospital before the in- 
fection resolved and were readmitted for 
intensified treatment. In most instances 
the mascaras yielded heavy growth of P. 
aeruginosa at least five days after their 
last use. The mascaras in Cases 2, 4, 5, 
and 7 each yielded more than 1 x 10° 
viable cells of P. aeruginosa per milli- 
gram of mascara at the second culture 
(Fig. 9). Staphylococcus epidermidis was 
noted in cultures of five of the seven 
mascaras. 

New mascaras of the same brands asso- 
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ciated with the corneal ulcers yielded oon 


only an occasional colony (mostly Bacil-,” 
lus species) of contaminating microflora. 
On laboratory challenge, brands B aud D. 
supported heavy growth of bacteria (Ta- 
ble 2). Brand B (three cases) yielded P. 
aeruginosa only after prior challenge with, 
S. epidermidis. In contrast, brand D lone 


case) supported Pseudomonas growth on , 


initial challenge. The mascaras ùsed in 
the challenge tests with these two brands 
were from the same lots or had the same 
preservative formulations (imidazolidin- 
yurea or p-hydroxybenzoates) as those in 
the clinical cases. It was not possible to 
determine the exact lot numbers of brands 
A and C in one of the two patients; thus 
the formulations used in the challenge 
tests may have differed. The control 
brands E and A used in the challenge 
tests contained a formaldehyde donor. 
Brand C, which did not support active 
growth but showed only moderate bacter- 
icidal activity after two challenges (Table 
2), contained approximately twice the 
concentration (0.28%) of p-hydroxy- 
benzoates found in brand D. 


DISCUSSION 


The type of preservative, amount of 
product usage, and personal hygiene 
practices of the consumer are factors in 


TABLE 1 


SUMMARY OF PSEUDOMONAS-INDUCED CORNEAL ULCERS 
ASSOCIATED WITH CONTAMINATED MASCARAS* 











Case Age, Corneal lst Mascara 2nd Mascara Mascara Hospital 
No. yrs Culture Culture Culturet Brand Readmission 

1 42 + + ND A No 

2 25 + + + (18 mo) B Yes 

3 53 - + ND C No 

4° 29 oo - + (8 mo) B Yes 

5 21 + + + (1 mo) B Yes 

6 35 + + ND D Yes 

7 27 Ea + + (2 mo) C No 





` *+ indicates a positive culture for P. aeruginosa; ND, not done. 
_ {Numbers in parentheses indicate the time since the last use of mascara. 
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Fig. 9 (Wilson and Ahearn). Case 4. Heavy density 
growth of P. aeruginosa and S. epidermidis on 
culture media from brand B mascara, eight months 
after its last use (chocolate agar, 10% COs, for 24 
hours at 37°C). 


the establishment of potentially dan- 
yerous contaminants in a mascara.? Inad- 
aquate preservatives appeared to be a 
major factor in the establishment of P. 
aeruginosa in the mascara brands we 
studied. Two brands of mascara support- 
əd growth of microorganisms in laborato- 
y challenge tests, whereas a third brand 
was intermediate in its inhibitory activity. 
[hese three brands had been used by six 
Xf the seven patients. Further proof of 
oreservative inadequacy in brand B 
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showed that of 15 mascaras, four support- 
ed reproducing populations of S. epider- 
midis after less than ten uses within a 
five-week period (D. Ahearn and L. Wil- 
son, unpublished data, 1976). Probably 
all current preservative systems eventual- 
ly break down through normal usage; 
however, certain practices hasten break- 
down. The addition of water to the prod- 
uct or failure to cleanse and sterilize an 
old applicator brush before insertion into 
a refill may increase the probability and 
rate of microbial contamination. One pa- 
tient (Case 6) used an old brush with a 
relatively new mascara refill. Manufactur- 
ers should ascertain the in-use effective- 
ness of their preservative systems and 
shelf life of the product. Consideration 
should be given to marketing mascaras 
with disposable containers and brushes, 
and in quantities to permit a limited num- 
ber of applications. 

Scratching the corneal epithelium 
while applying mascara is not uncom- 
mon. Such a scratch, particularly with an 
old applicator, should be treated immedi- 
ately and the eye and mascara should be 
cultured to detect the presence of Pseu- 
domonas. The high incidence of recurrent 
corneal ulceration in cases of Pseu- 
domonas-induced keratitis after hospital 
discharge indicates that initial chemo- 
therapy should be intensive and main- 
tained until the lesion stabilizes. 


TABLE 2 


RECOVERY OFBACTERIA FROM MASCARAS 
ON DAYS l AND 3 USING THE MEMBRANE CHALLENGE METHOD 


Callenge 
Organisms, A B 
106 cfu 1 3 1 3 
S. epidermidis 0 0 >100t 51 
P. aeruginosa 0 0 9 3 
P. aeruginosa} 0 0 >100 >1000 


*WP, white petroleum. 
+Mean percent recovery, 10 samples, 


Mascara Brand 


{Sequential challenge; initial challenge with S. epidermidis. 


‘ 
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SUMMARY 


Seven Pseudomonas-induced corneal 
ulcers were associated with the use of 
four brands of mascara contaminated 
with P. aeruginosa. In laboratory studies, 
preservative systems of three of the four 
brands were inadequate in comparison 
with a control mascara of known antimi- 
crobial activity. If the corneal epithelium 
is scratched during the application of 
mascara, particularly if the applicator is 
old, the cornea should be treated immedi- 
ately and the mascara cultured to detect 
Pseudomonas. The high incidence of re- 
current corneal ulceration in cases of 
Pseudomonas-induced keratitis indicates 
that initial chemotherapy should be in- 
tensive and maintained until the lesion 
stabilizes. 
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: LATE IRIS ABSCESS AFTER 
. CATARACT EXTRACTION 


MIRIAM ROMEM, M.D., AND 


ZILA GLASUL, M.D. 
Yaffo, Israel 


Although the number of postoperative 
intraocular infections has decreased sig- 
nificantly during the last decade. such 
cases are still occasionally reported.?° 
Early and late postoperative infections 
have to be considered separately. The 
early ones are usually bacterial,?? while 
the late infections may be fungal? or bac- 
terial, associated with filtering blebs,° or 
of the late aseptic type described by 
Gleicher and Welch.® 

We describe an unusual case of late 
bacterial intraocular infection occurring 
after cataract surgery with good visual 
recovery. 


CASE REPORT 


In January 1970, a 73-year-old woman underwent 
an uneventful intracapsular lens extraction. The 
postoperative course was uneventful and four weeks 
later, the eye was quiet and visual acuity was 6/6 
(20/20) with aphakie correction. On May 15, 1972, 
she was referred to us because of mild iridocyclitis 
and a suspected iris tumor. Her general health was 
excellent. The only pathological findings in the left 
eye were incipient lens opacities. Examination of 
the right eye revealed slight congestion, visual acu- 
ity of 6/10 (20/32), a few fresh keratic precipitates, 
and +1 flare in the anterior chamber. At 11 o'clock 
temporally, we saw a small bulge of iris near the 
corneoscleral limbus as if it had been pushed from 
behind by a small tumor. The patient was hospita- 
lized so we could observe the tumor-like lesion, and 
we prescribed mydriatics and topical corticoster- 
oids. On the second day a marked aggravation 
developed: visual acuity decreased to hand move- 
ments, the eye was injected and painful with severe 
corneal edema, increased intraocular pressure, and 
+4 flare. We found an iris abscess, 2 mm in diame- 
ter, at 11 o'clock as well as a 2-mm hypopyon. Daily 
subconjunctival injections of 250 mg of ampicillin 
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and 0.5 g of streptomycin were administered togeth- 
er with 2 g of ampicillin and 1 g of oxacillin, orally. 
Acetazolamide (Diamox) tablets, 250 mg three times 
daily, and mannitol infusions were administered to 
control the intraocular pressure. The condition of 
the eye worsened hourly. The iris abscess was 4mm 
in diameter and touched the cornea, and the hypo- 
pyon filled one third of the anterior chamber. The 
patient developed an allergic reaction, presumably 
caused by ampicillin and we substitwted 2 g of 
erythromycin orally and 1.5 g of tetracycline HCl 
daily intravenously. On the fourth day the iris 
abscess ruptured and dense pus poured downward 
and remained suspended in the anterior chamber. 
By this time we performed an anterior chamber 
puncture and added dexamethasone topically to the 
regimen. Gradually, the hypopyon disappeared but 
the pus absorbed slowly. Cultures yielded gram- 
positive cocci sensitive to erythromycin and chlo- 
ramphenicol. After absorption of the pus, we ob- 
served two small cysts of iris at 11 o'clock. The 
vitreous surface remained intact, few posterior 
synechiae were present, and a thin, small inflamma- 
tory membrane covered the temporal border of the 
iris. Visual acuity improved to 6/15 (20/50) on the 
tenth day and +1 flare persisted for one month. The 
treatment was tapered off and only mydriatics and 
topical corticosteroids were continued for another 
two weeks. One month after the beginning of the 
illness, corrected visual acuity was 6/6 (20/20), the 
eye was quiet, and rarefaction of the iris was ob- 
served at the location of the abscess. One year later, 
visual acuity remained unchanged, the fundus was 
normal, and the only evidence of the inflammatory 
process was a small hole in the iris at 11 o’clock and 
a small white membrane at the temporal border of 
the iris. 

Examinations including blood, urine, and x-ray 
films performed during the acute stage of the illness 
were normal, The patient was in good general health 
before and during her hospitalization. There were 
no records of any other disease or surgical proce- 
dure. She remains in good health four years later. 


DISCUSSION 


The late appearance of the iris abscess, 
the clinical course, and the good recovery 
of this patient are unusual. But where and 
how did this acute inflammation develop? 


We ruled out the possibility of an en- - 


dogenous spread from an infection else- 
where in the body since all the general 
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examinations showed normal values and 
the patient had been in good health. 

As Kanski> concluded, an exogenous 
causative agent may be introduced into 
the eye by a filtering bleb, by a contact 
lens, or even after a gonioscopic examina- 
tion. All these factors were absent in our 
patient. 

We ruled out an intraocular local cause 
like the rupture of the vitreous surface as 
in cases of late aseptic endophthalmitis 
because in our patient, the vitreous sur- 
face remained intact and a positive bac- 
teriologieal culture was obtained. We find 
it difficult to believe that a pathogen in- 
troduced into the eye during surgery re- 
mained dormant for two years. 

This acute episode may have been con- 
nected with the original uneventful cata- 
ract extraction. 

Despite an acute, severe intraocular 
bacterial infection the patient obtained 
excellent visual acuity. 


SUMMARY 


A 73-year-old woman underwent an un- 
eventful intracapsular lens extraction. 
Two years later, an iris abscess, hypopy- 
on, strong flare, corneal edema, and ele- 
vated intraocular pressure developed. 
Visual acuity diminished from 6/6 (20/20) 
with aphakic correction to hand move- 
ments. Gram-positive cocci sensitive to 
erythromycin and chloramphenicol were 
cultured from the anterior chamber. The 
hypopyon and the iris abscess reabsorbed 
because we administrated erythromycin 
at the beginning of the illness. Final 
visual acuity was 6/6 (20/20) and only a 
small hole remained in the iris at the site 
of the abscess. She was in good health 
four years later. 
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SIMPLE PRESSURE BANDAGE 
TECHNIQUE FOR 
FREE SKIN GRAFTS 


GERARD M. SHANNON, M.D., 
AND DAVID H. SAUNDERS, M.D. 
Philadelphia, Pennsylvania 


A successful free skin graft depends on 
a firm apposition of the tissue to the 
underlying vascular bed. If serous or san- 
guineous fluid is allowed to accumulate 
under the graft, the viability of the skin 
will be greatly endangered. 

Several methods that have been advo- 
cated to achieve a successful result in- 
volve either a modified pressure dressing 
over the entire orbital region or a “tie- 
over” dressing using rolled gauze, rolled 
dental cotton, or telfa. The pressure dress- 
ing places unnecessary pressure on the 
globe and central retinal artery. The tie- 
over method often yields a concave de- 
pression of the central graft with elevated 
peripheral edges. Pressure can only be 
obtained by securing the tie-over sutures 
tightly. These sutures occasionally break 
or tear away from the graft-host edge. 

We have been using a simple method 
that, to our knowlege, has not been previ- 
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Fig. 1 (Shannon and Saunders). Technique of 
applying cellulose sponge to a free skin graft. A, 
Appropriate sutures are placed with long arms. B, 
Sutures are tied over a cellulose sponge in the 
dehydrated state. C, The cellulose sponge is hydrat- 
ed with sterile water and it rapidly expands. 


ously described. The free graft is sutured 
with interrupted silk sutures around its 
perimeter. With the appropriate spacing, 
three of four sutures are left with long 
arms on two parallel sides (Figs. 1,A, and 


* Available from Weck-Cel Surgical Sponges, Ed- 
ward Weck and Company, Inc., 49-33 31st Place, 
Long Island City, NY 11101. 
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2, top). Sterile packed cellulose sponge,* 
which can be obtained in rectangular 
sizes, is cut in the same shape as the graft 
and sutured in the tie-over technique. 
This is done with a minimum amount of 
tension and with the cellulose sponge in 
the dehydrated state (Figs. 1,B and 2, 
center). After the procedure, the cellulose 
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Fig. 2 (Shannon and Saunders). Free skin graft. 
Top, Sutures are placed with arms left long. Center, 


Dehydrated cellulose sponge is tied in place. Bot- 
tom, Sponge is hydrated with sterile water. 
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sponge is hydrate with sterile water (Figs. 
1, C and 2, bottom). As it rapidly expands, 
uniform pressure pushes the graft against 
the underlying bed. The cellulose sponge 
dries in this expanded state and no further 
hydration is needed. The sponge is the 
only dressing for five to seven days. A rare 
adherence problem between the cellulose 
sponge and the graft can be eliminated by 
soaking the sponge before its removal. 

In ten months, we have used this tech- 
nique with 27 free skin grafts in eyelid 
reconstruction: 18 of these were to a 
lower eyelid, five were to a medial can- 
thus, and four were to an upper eyelid. 
We obtained the skin in 20 cases from a 
postauricular area, and in seven cases 
from the upper eyelid. By using this 
dressing technique and a standard free- 
hand method for taking a full-thickness 
graft, we obtained viable results in 26 of 
27 patients. One case failed presumably 
because the host bed had been irradiated 
many years before and was filled with 
much nonvascular fibrous tissue. In all 
successful cases we obtained pink flat 
grafts at the first dressing change. 

This method provides flat pressure 
while avoiding the disadvantages of the 
other tie-over materials: central graft de- 
pression, curled edges, and suture break- 
age. The obvious risks of a large pressure 
dressing are also eliminated. 


SUMMARY 


We applied sterile packed cellulose 
sponges in the dehydrated state as a pres- 
sure dressing for skin grafts by using the 
classic “tie-over” technique. At the end of 
the procedure, the sponges were 
hydrated, and provided flat, even pressure 
to a localized area. By using this simple 
technique, we obtained 26 of 27 success- 
fal free skin grafts with flat apposition. 
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A PORTABLE SYSTEM FOR 
EXTERNAL PHOTOGRAPHY 


JOSEPH A. C. WADSWORTH, M.D 
MYRON L. WOLBARSHT, PH.D., ° 
MICHAEL BESSLER, B.S., AND DYSON 
HICKINGBOTHAM 
Durham, North Carolina 


Several specialized systems are now 
commercially available for external oph- 
thalmic photography. In addition, a varie- 
ty of cameras, lenses, flash attachments, 
focusing devices, and other components. 
are available for further modifications. 
These systems may be complicated but all 
function well in the hands of an expert. 
Only the fixed-focus types are completely 
portable. This system was designed to be 
both portable and simple to operate, yet 
capable of giving the high-quality photo- 
graphs required for documentation in 
general ophthalmic practice. The main 
features are a single-lens reflex camera 
with a close-focus lens, self-powered flash 
lamp, and focusing light combined and 
mounted on a pistol grip (Fig. 1). A 
single trigger on the pistol grip handle 
(Nikon Model 2) operates the system. 
This is accomplished by a trigger modifi- 
cation to provide two active positions. 
The trigger modification required dis- 
assembly of the hand pistol grip to allow 
insertion of a microswitch that controls 
the focusing lamp (Fig. 2). A slight de- 
pression activates the focusing light. Fur- 
ther depression of the trigger moves the 
cable release to activate the shutter and 
synchronized flash. The flash tube and its 
reflector may be rotated to correct for 
parallax. The focusing lamp (General 
Electric Type 222, 3 V bulb) is mounted 
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a Nikkormat 
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FOCUS LAMP 
BATTERY 
HOLDER 





FLASH LAMP 
POWER SUPPLY 


FLASH BULB 


LENS WITH CAMERA BACK 
1:1 EXTENSION 


Fig. 1 (Wadsworth and associates). Detailed lay- 
out of the assembled photographic unit. Top, 
Close-up view of the entire system. Bottom, A sche- 
matic diagram identifies the major components. The 
focus lamp is mounted on the movable flash tube 
holder to show the direction from which the flash 
will occur and allow corrections for the distance of 
the subject’s eye from the camera. 


on the flash tube housing to indicate to 
the operator the direction of the flash, and 
to give a visible indication of the position 
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of the corneal reflex. The camera back is a 
single-lens reflex Nikon Model FT 2 (Nik- 
kormat) with split-image focusing. Al- 
though many prefer ground glass or mi- 
croprism focus cameras, this split-image 
focusing is especially useful in external 
photography as the criterion for focus can 





INITIAL POSITION 





TRIGGER 








ROD TO 
ACTIVATE 
MICROSWITCH 


PLUNGER 


MICROSWITCH 
TRIP LEVER 


CABLE RELEASE 


INTERMEDIATE POSITION 
FOCUS LIGHT ACTIVATED 





SHUTTER RELEASE POSITION 





Fig. 2 (Wadsworth and associates). Double-acting 
trigger mechanism provides three trigger positions. * 


The microswitch for the focusing light is tripped in 
the intermediate position. In*the fully depressed > 


position the cable plunger releases the shutter. 
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be rapidly and accurately attained with 
the pupil margin, external canthus, or 
other well-delineated features. This ra- 
pidity of focus is especially helpful with 
children and other uncooperative pa- 
tients. The 55-mm, f 3.5 Nikon Micro- 
Nikkor lens gives high resolution and is 
designed for close-up photography. With 
one extension tube (Nikon auto-extension 
ring PK 2), the range is extended to a 1:] 
magnification ratio. The flash unit (Metz 
40 CT-1) has an integral rechargeable 
battery pack, and is operated with a sepa- 
rate wall-mounted charger. The flash unit 
is a computer type that insures proper 
flash intensity at any chosen depth of 
field. The battery pack for the focusing 
lamp is constructed of two rechargeable 
AA cells (General Electric Type GC 1) 
with an integral constant-current battery 
charger (Cordover TBC-6; Poly Paks 
92CU1926). The charger is connected to 
the batteries through a diode (General 
Instrument Corporation 1N647) to elimi- 
nate discharge back through the charger 
when not operating. Although the 3-mA 
charging rate is somewhat less than rec- 
ommended by the battery manufacturer, 
it keeps the batteries charged for a full 
day. However, heavier usage may require 
a higher capacity battery charger. The 
input power plugs on the flash unit and 
the battery pack for the focusing unit are 
combined so that a single plug can be 
used for both. 

We prefer a single-point source flash 
tube to a ring flash as the corneal reflex is 
less objectionable. The ring flash gives 
flat lighting and a large “C’’-shaped cor- 
neal reflex. 

The camera is arranged on the pistol 
grip to provide good balance of the whole 
unit. This is important so that the hands 
of the operator will not become strained. 
A,brass ring is mounted on the end of the 
pistol grip to facilitate hanging the entire 
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Fig. 3 (Wadsworth and associates). The portable 
camera system, mounted on a slit-lamp, is sufficient- 
ly stable for office use. A ball and socket joint with a 
coupling for the bottom of the pistol grip is mounted 
ona heavy rod and base. This assembly sits on top of 
the slit-lamp base platform after the slit-lamp is 
removed. The whole unit is balanced sufficiently so 
no additional stabilizing is needed. 


unit from a wall bracket adjacent to the 
flash unit charger. The ring is removable 
to allow the unit to be mounted on a 
slit-lamp stand (Fig. 3) when greater sta- 
bility is required. 


SUMMARY 


A portable system for external photog- 
raphy combines a focusing lamp and 
movable flash unit with a wide focusing 
range. The system is arranged to operate 
from a single two-position trigger and 
may be hand-held or mounted on a slit- 
lamp stand. It is designed for use in 
general ophthalmology in a multilaned 
office practice or bedside use in a hospital 
situation. 


THE ASSOCIATION FOR 
RESEARCH IN VISION AND 
OPHTHALMOLOGY—SPRING 

MEETING 1977 

The 1977 annual spring meeting of the 
Association for Research in Vision and 
‘Ophthalmology met in Sarasota, Florida, 
April 25-29 under the leadership of Presi- 
dent Lorrin A. Riggs and Secretary- 
‘Treasurer Paul Henkind. There were 
1,600 registrants from a membership of 
2,400, and during the five-day meeting 
there were 700 papers presented, com- 
bined with a poster session. This year, as 
previously, there were six simultaneous 
sessions each morning and after a four- 
hour sun break, six more simultaneous 
sessions each evening ending at about 7 
o'clock. This would be an overwhelming- 
ly large meeting except for the division 
into specialty sections. The 11 sections 
included Anatomy and pathology, Bio- 
chemistry, Cornea, Electrophysiology, 
Glaucoma, Immunology and Microbiolo- 
gy, Oculomotor physiology and disor- 
ders, Physiology and pharmacology, 
Retina, Visual psychophysics and physio- 
logical optics, and Lens. This specializa- 
tion is encouraged in that individuals 
identify themselves according to section 
when they become members. A complete 
program with titles and abstracts was 
published and mailed to the membership 
before the meeting. Moreover, conference 
rooms were close enough, and schedules 
were followed, so that it was possible to 
move from section to section to hear and 
discuss papers of special interest in the 
different areas. 

One of the exciting potentials of this 
large gathering of scientists is the inter- 
specialty communication. The various 
section leaders and their committees at- 
tempted an interdisciplinary approach in 
- many sessions by defining a specific topic 
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and then selecting papers from the entire 
group submitted rather than considering 
only those sent to their particular section. 
The Physiology and pharmacology sec- 
tion had a special session on cornea to 
attract papers from the corneal group. 
Other sections defined topics such as the 
symposium on ocular vasculature and 
angiogenesis in the Anatomy and pathol- 
ogy section. The rhodopsin symposium 
held to mark the 70th birthday of Nobel 
Laureate Professor George Wald was the 
high point of the meeting. It was a splen- 
did symposium beginning with historical 
information and progressing through mo- 
lecular biology and the psychophysics of 
the visual pigments. 

The presentation of awards and general 
business meeting were held on Thursday 
morning, April 28. The Proctor Medal 
was presented to Jay M. Enoch. He gave 
a superb lecture, “Quantitative layer- 
by-layer perimetry.” The Friedenwald 
Award was given to Marvin L. Sears, who 
lectured on “Perspectives in glaucoma 
research.” Professor Wald received an 
Honorary Membership; the Fight for 
Sight Citation for achievement in clinical 
vision research was given to Barry Coller, 
Robert Frank, Harvey Gralnick, and Roy 
Milton. Bob Reinecke was given a silver 
bowl in recognition of his five years of 
service to the association as secretary- 
treasurer. Professor Alan Laties succeed- 
ed Herbert Kaufman as editor of Investi- 
gative Ophthalmology after selection by a 
mail ballot. He announced that he was 
seeking editorial assistance from each of 
the 11 sections. 

Next year will be the 50th meeting of 
the association and the current proposal,is 
to add a half-day of special symposia to 


mark the anniversary. The meeting will’ 


be held April 30-May 5,1978, in Sarasota, 
Florida. A 
J. TERRY ERNEST 
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SPECTACLE DERMATITIS 


In the fall of 1976 the Food and Drug 
Administration (FDA), through its Bu- 
reau of Medical Devices and Diagnostic 
Products, raised anew the old issue of 
contact dermatitis associated with specta- 
cle frames. The FDA Ophthalmic Device 
Panel, on Sept. 27, 1976, suggested Class 
II performance standards for spectacle 
frames and mentioned concerns of possi- 
ble dermatitis associated with these 
frames. The Office of Classification and 
Scientific Evaluation has cited the U.S. 
Pharmacopeia, Ed. XVIII, page 927, indi- 
cating that animal tests might provide 
a means of certifying nontoxicity in 
any forthcoming performance standards. 
These tests are: (1) acute toxicity in mice; 
(2) intracutaneous toxicity in rabbits; (3) 
tjssue culture with WI-38 human diploid 
cells; (4) sensitization in guinea pigs; (5) 
implantation in rabbits, assessed at 3, 14, 
and 90 days; and (6) in vitro hemolysis of 


basic plastic compounds, plasticisers, 
dyes, and any other additives. 

Because most ophthalmologists and 
dermatologists have had infrequent expe- 
rience with skin reactions to spectacle 
frames, the FDA has volunteered its Med- 
ical Device Experiencing Monitor Net- 
work as an ongoing log of consumer com- 
plaints from which significant data could 
be derived. These data would probably be 
more germane than data collected from 
the 119 hospital emergency rooms in- 
volved with the touchtone computerized 
National Electronic Injury Surveillance 
System (NEISS), which monitors only 
individuals going to those hospital emer- 
gency facilities with product related diffi- 
culties. NEISS is now operated by the 
National Consumer Product Safety Com- 
mission. 

A review of usual sources for publica- 
tions concerning problems related to 
spectacle frames, and also a Medline 


abbit bloody Such tests would apply to search by the National Library of Medi- 
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cine in February 1977, has yielded sever- 
al classifications of reports: (1) Design 
añd.mechanical structure*; (2) Fire haz- 
ards, particularly related to cellulose ni- 
trateł; (3) Chemical irritation and sensiti- 
zation from nickel or “white gold”; (4) 
Skin reactions to pressure classified as 
granuloma fissuratum and located about 
the ears; and (5) Irritation or sensitization 
connected with plastics and their compo- 
rients. The last three classifications relate 
to interest expressed by the FDA in recent 
months. Foreign language reports have 
been excluded because current concerns 
are entirely with United States citizens 
and products marketed in the United 
States. 

The published articles are predomi- 
nantly single case reports, which repre- 
sent curiosities or idiosyncratic reactions 
seen by analytic dermatologists or occas- 
sionally by ophthalmologists. The high 
volume reports are those tabulating five 
and six or 20 cases. Most reports indicate 
only one or two cases. There is no sugges- 
tion of epidemic proportions, familial 
occurences, or even local outbreaks 
which might constitute a mini-epidemic. 
The public health reports are not indexed. 
No cases are reported involving visual 
impairment, residual scarring or deformi- 
ty, or even mechanical impairment of 
eyelid function. All reports indicate sub- 
sidence of skin reaction either on adjust- 
ing of the spectacle frame or switching to 
other frame types or colors. 

If evaluated against many more serious 
and blinding ocular problems, the rare 
and benign character of spectacle derma- 
titis merits neither the attention of the 
Ophthalmic Device Panel nor the staff, 
time, and tax dollars of the FDA. 

ARTHUR H. KEENEY 


*American National Standard Institute Z80 Com- 
mittee on Ophthalmic Standards is finalizing a 
Z80.5 document on frames which should appear in 
1977. 

+These have been largely eliminated by voluntary 
action of American frame manufacturers who out- 
lawed cellulose nitrate in the mid 1950s. 
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OBITUARY 


G. B. BIETTI 
1907-1977 

Professor G. B. Bietti died suddenly in 
Cairo, Egypt, March 2, 1977. He had been 
professor of ophthalmology at the Uni- 
versity of Rome since 1955. 

Throughout his life Professor Bietti 
displayed remarkable scientific activity. 
He participated in some 50 symposia and 
was an Official reporter at many national 
and international congresses. More than 
150 universities and ophthalmological so- 
cieties in Italy and abroad invited him to 
give lectures on a wide variety of subjects. 
He was a member of numerous medical 
and ophthalmological societies and the 
editor-in-chief of the Bollentino d’Oculis- 
tica. 

Professor Bietti published more than 
1,200 papers in Italian and other journals, 
all of them highly praised. He gave his 
name to no fewer than 25 ophthalmic 
operations and eye diseases, among them 
the crystalline fundus dystrophy and cer- 
tain particular forms of corneal degenera- 
tion. He was interested in all aspects of 
ophthalmology, experimental pathology 
and physiopathology, histology, microbi- 
ology, clinical pathology, and medical or 
surgical therapeutics. Precursor and pio- 
neer of cryotherapy, he wrote mono- 
graphs and textbooks on vitamins, virus- 
es, trachoma, corneal degenerations, and 
treatment of congenital glaucoma by 
goniotomy. 

It is no wonder such remarkable scien- 
tific activity was recognized by many 
honors. Professor Bietti was awarded the 
Gold Medal of Social Ophthalmology in 
1964, that of the International Organiza- 
tion Against Trachoma in 1965, the Axen- 
feld Prize in 1969, and the Golden Oph- 
thalmoscope of the Meridional Society of 
Ophthalmology in 1972. 

Professor Bietti was an Honorary mem- 
ber of some 15 ophthalmological and. 


medical societies, including the Ameri¢af™. ` 
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College of Surgeons. He was a member of 
six academies of medicine, and Doctor 
honoris causa of the universities of Thes- 
saloniki, Miinster, and Ghent. He was 
president of the International Organiza- 
tion Against Trachoma from 1954 and 
ex-officio member of the International 
Council of Ophthalmology, of which he 
became vice-president in 1974. 

Professor Bietti was not only a gifted 
and competent scientist, but also a gentle- 
man in every sense of the word. His 
nobility of heart, his generous kind- 
ness, his rational tolerance, his exquisite 
friendliness and his astonishing modesty, 
which never succeeded in concealing his 
immense erudition, and his inexhaustible 
helpfulness endeared Professor Bietti to 
all who came into contact with him. His 
vitality and his youthfulness of spirit, his 
straightforwardness and his kindness, his 
enthusiasm and his striving for perfection 
brought him the esteem and the affection 
of all his colleagues, just as did his 
professional conscienciousness, his wise 
judgment, and his loyalty to his patients 
and his friends. His extensive knowledge 
and his wide general culture were highly 
appreciated in national and international 
scientific meetings. 

World ophthalmology has lost a re- 
spected member, an eminent scientist and 
a great clinician. His students and his 
friends, widespread throughout all the 
continents, will miss him as one of the 
most prestigious and most engaging of 
masters. We shall remember him as a very 
dear and exceptional friend, upon whom 
we could rely in all circumstances, whose 
spirit was so prolific and whose heart so 
generous. 

PROFESSOR J. FRANCOIS 


CORRESPONDENCE : 


CORRESPONDENCE ' 


Letters to the Editor must be typed 
double-spaced on 81/2 x 11-inch bond paper, 


with 1'/2-inch margins on all four sides, and 
limited in length to two manuscript pages. 





Lacrimal Cannula for 
Retrobulbar Injection 


Editor: 


The recorded incidence of globe perfo- 
ration when injecting into the retrobulbar 
area, six in one year at one retinal unit? 
and private conversations with ophthal- 
mologists prompt me to offer a simple and 
safe technique which I use in animals. 
This technique I believe will serve to 
reduce greatly the incidence of accidental 
globe perforation. 

Under general anesthesia (this is essen- 
tial in animals), the globe is deviated by 
applying forceps at the corneoscleral lim- 
bus. A stab incision is made into conjunc- 
tiva and Tenon’s capsule with a No. 15 
Bard Parker blade or a suitable Beaver 
blade some millimeters from the corneo- 
scleral limbus at, for example, 9 or 12 


o'clock. The blade is withdrawn and a © 


blunt metal lacrimal cannula on a tuber- 
culin syringe is used to reach the retro- 
bulbar area. 

Experimental injection of methylene 
blue dye by this method has shown on 
necropsy that a retrobulbar injection can 
be safely and easily placed next to the 
sclera by using this technique. 

I should be most interested to learn 
if this is applicable to the human pa- 
tient. 

ROWAN BLOGG, B.V.SC. 
Armadale, Australia 
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* Four Projection Perimeters 


Editor: 


In the article, “A comparison of four 
' projection perimeters,” by G. L. Portney 
and J. E. Hanible (Am. J. Ophthalmol. 
81:678, 1976), the Rodenstock perimeter 
. used for the study was probably an older 
model. The type delivered since 1974 
(PHZ.74) is accurately adapted to the 
-Goldmann perimeter regarding the physi- 
cal data. Furthermore, it has the advan- 
tage of a second scale for a more refined 
‘evaluation of the central visual field, sim- 
ilar to that of the Tiibinger perimeter. 
Such a perimeter has been used in our 
clinic in hundreds of fields. The enlarge- 
ment of the central field within 30 degrees 
greatly enhances the accuracy, especially 
with respect to isolated glaucomatous de- 
fects. 
Dr. H. DANNHEIM 
Hamburg, West Germany 


BOOK REVIEWS 


Drug-induced Ocular Side Effects and 
Dug Interactions. By F. T. Fraunfelder. 
Philadelphia, Lea & Febiger, 1976. 
Clothbound, table of contents, index. 
$16 


Despite the proliferation of articles and 
books dealing with the subject of drug 
interactions as well as side effects, it is 
difficult for the busy practitioner to re- 
member all the possibilities. This text is 
an easy reference that requires minimal 
time to determine whether a particular 
drug or combination of drugs may be 
responsible for the signs and symptoms 
that a patient is expressing. 
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The author has listed the drugs by 
generic and proprietary names and stated 
the drugs’ primary use. Ocular side ef- 
fects are listed in order of frequency or 
importance. A few references are given 
for each class of drug but the individual 
side effects are not documented. The 
reader may have to review several of the 
references to find data concerning a spe- 
cific side effect. There are, for example, a 
number of references to Goodman and 
Gilman’s, “The Pharmacological Basis of 
Therapeutics,” Duke-Elder’s “System of 
Ophthalmology,’ Walsh and Hoyťs 
“Clinical Neuro-Ophthalmology,” the 
American Medical Association’s “Drug 
Nomenclature Printout? as well as to 
Grants “Toxicology of the Eye.” The 
references have been limited to either the 
best articles, the most current, or those 
with the most complete bibliography. 
The author feels that the references for 
drug interactions are so extensive that 
they have not been included in an effort to 
save space. He does refer the reader to 
several texts on drug interactions. How- 
ever, this lack of specific documentation 
does not detract from the text’s value; it is 
a quick and easy reference for possible 
side effects. The bulk of the book is 
concerned with systemically adminis- 
tered agents that may produce ocular side 
effects: the anti-infectives; agents acting 
on the central nervous system such as 
anti-analgesics, anesthetics, and psycho- 
pharmacologic agents; those active in the 
gastrointestinal tract and in the cardiovas- 
cular renal system. Hormones, agents af- 
fecting blood formation coagulability, 
and antineoplastic agents are also stud- 
ied. The last chapter is devoted to drugs 
used primarily in ophthalmology. An 
index of ocular side effects lists those 
drugs that may produce a particular reac- 
tion. * 

This book represents a compilation of 
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voluminous information. The busy prac- ° 
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titionet is able to determine whether 
drugs may be responsible for the patient's 
situation and to anticipate what drugs 
may interact with those the patient is 
receiving. However, if the ophthalmolo- 
gist is interested in understanding why 
reactions and interactions occur, he will 
have to read elsewhere. 

The reader will be impressed with the 
fact that the subject if drug-induced side 
effects and drug interaction is a proliferat- 
ing one. The ophthalmologist would be 
well advised to know and use a few drugs 
well than to use many drugs with which 
he is less familiar. It would be sensible to 
study the pertinent sections in this text or 
similar texts before initiating a therapeu- 
tic modality to avoid or minimize those 
dangers. 

The level of recognition of this problem 
among our colleagues has increased tre- 
mendously. However, many ophthalmol- 
ogists are unaware of the many available 
publications that provide up-to-date in- 
formation. A book such as this helps, but 
so does The Medical Letter on Drugs and 
Therapeutics, published by The Medical 
Letter, Inc., 56 Harrison Street, New Ro- 
chelle, N. Y. 10801; and Clin-Alert pub- 
lished by Science Editors, Inc., 149 
Thierman Lane, Louisville, Kentucky 
40207. Dr. Fraunfelder has attempted to 
establish a national registry for drug- 
induced ocular side effects, and lists the 
details in this book. Such a registry can 
review and record data on possible drug- 
induced side effects, and make the data 
available to physicians who may believe 
they have a case of drug-induced. ocular 
side effects or who may want more infor- 
mation before administering any new 
agent to a patient. 

; IRVING H. LEOPOLD 
Major Problems in Ophthalmology, vol. 2. 

The Sclera and Systemic Disorders. By 

_ Peter G. Watson and Brian L. Hazleman. 
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Philadelphia, W. B. Saunders, ° 1976. 
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Clothbound, 458 pages, table of con- Qq@ 


tents, index, 237 black and white fig- 


ures, 6 color plates. $20 


. 
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Before having been offered the oppor- ®*a« 


tunity to review this book, I was told by 
my colleagues in Great Britain that this 
may be one of the most significant texts 
originating in Great Britain in the past 
few years. Now, after reviewing this su- 
perb and classic work, I found nothing to 
disagree with these comments. The au- 
thors point out that, although rare, scleri- 
tis is seen at some time by every ophthal- 
mologist or physician involved in the 
management of connective tissue diseas- 
es. They further point out that some forms 
of episcleritis and scleral diseases are not 
harmful, others are severe and destruc- 
tive. Of patients with necrotizing scleri- 
tis, 27% are dead within five years. 

This is the second volume in the series, 
“Major Problems in Ophthalmology,” ed- 
ited by Patrick D. Trevor-Roper. The au- 
thors have brought together in one text all 
the diagnostic features that enable one to 
differentiate between the various condi- 
tions affecting the sclera and the salient 
features of these systemic diseases com- 
monly associated with scleral inflamma- 
tion. They have most ably organized their 
large clinical and experimental knowl- 
edge into a form which is easily read. 
They present the gamut of episcleral and 
scleral disease, including clinical, mor- 
phologic, pathogenic, related systemic 
diseases, as well as the treatments of these 
diseases. The text is illustrated with high 
quality color, black and white drawings, 
and photographs, and is well indexed. 
This book, which has almost overnight so 
completely filled a void in the ophthalmic 
literature, is an absolute must for every 
student of ophthalmology, and a classic 
reference source for the clinician. 

F. T. FRAUNFELDER 
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Clinical Ophthalmology. Edited by 
Thomas Duane. Philadelphia, Harper & 
‘Row Publishers, Inc., 1976. Cloth- 

t bound, loose-leaf, 3000 pages, table of 
contents, index, 3330 black and white 
figures, 36 color figures, 6 color plates. 
$275 


“Clinical Ophthalmology” brings to- 
gether the knowledge of outstanding spe- 
cialists within ophthalmology in a 
remarkably coherent manner. A number 
of section editors handled individual re- 
eions within the field of clinical ophthal- 
mology: strabismus, Parks; refraction, 
Safir; lens, Golden; neuro-ophthalmo- 
logy, Glaser; orbit, Jones and Jakobiec; 
retina, Jaeger; glaucoma, Hetherinton; ex- 
ternal diseases, Wilson; uvea, Schlaegel; 
ophthalmic surgery, Frayer; systemic 
ophthalmology, Henkind and Gold. The 
281 individual chapters were written by a 
total of 159 separate authors. 

Volume one is concerned with ocular 
motility and strabismus, refraction and 
clinical optics, and diseases of the lens. 
The section on ocular motility and stra- 
bismus covers anatomy of ocular muscles, 
amblyopia, deviations and abnormalities 
lue to palsies and trauma. Refraction and 
clinical optics includes geometric optics, 
-he human eye as an optical system with 
such topics as diffraction patterns and 
nodulation transfer functions. Clinical 
opics of refraction, low-vision aids, Fres- 
ael optics, and descriptions of contact 
enses are followed by the optics of clini- 
al apparatus. Diseases of the lens in- 
‘ludes the anatomy and embryology of 
he lens, techniques of examination, 
inomalies of the lens structure and the 
slinical classification of cataract. 

The second volume is concerned with 
1euro-ophthalmology and diseases of the 
rbit. Neuro-ophthalmology begins with 
iistory taking and technique of the 
1euro-ophthalmic examination. The anat- 
»my of the visual sensory system is corre- 
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lated to disease in various sections of the 
visual pathways. Eye movements, pupil- 
lary responses, accommodation, are fol- 


lowed by a discussion of vascular malfor- 


mations and migraine. Diseases of the 
orbit proceeds through the various diag- 
nostic modalities available including 
computed tomography, ultrasonography, 
and more conventional radiologic tech- 
niques. The major space occupying le- 
sions of the orbit and orbital fractures are 
described in individual chapters. 

Volume three is concerned with the 
retina and glaucoma. Diseases of the reti- 
na begins with the anatomy, physiology, 
and ophthalmoscopy of the normal fun- 
dus. Discussions of fluorescein angiogra- 
phy and electrophysiology are followed 
by chapters concerned with a wide varie- 
ty of retinal disease. Glaucoma describes 
the physiology, diagnosis, and treatment 
of glaucoma. 

The fourth volume discusses external 
diseases and the uvea. External diseases 
includes laboratory techniques, various 
inflammatory conditions of the eyelids, 
conjunctiva, sclera, cornea, adnexal struc- 
tures, and antibiotics use in ophthalmolo- 
gy. Diseases of the uvea describes signs of 
uveal disease and use of fluorescein angi- 
ography and other tests for study of uveal 
disease. Uveal inflammation, degenera- 
tion, atrophies, and neoplasms are cov- 
ered in further chapters. 

The final volume concerned with sur- 
gery and systemic ophthalmology. Oph- 
thalmic surgery discusses anesthetic tech- 
niques, ophthalmic surgical procedures, 
and photocoagulation. Systemic ophthal- 
mology correlates medical disorders and 
inherited disorders to the eye. 

A 113-page index is bound separately. 
Great care in preparation of illustrations 
is evident throughout the volumes with 


pictures both clearly printed and large, 


enough to show all necessary detail. The 
loose-leaf format of these volumes will 


allow yearly revisions to keep the text as . 
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current’as possible. The first year’s revi- 
sions with a new computerized index are 
available to all purchasers of the set. After 
the first year, revisions must be purchased 
separately. Although these books will not 
replace more comprehensive sources such 
as Duke-Elder or Walsh and Hoyt, these 
books provide an outstanding reference 
for ophthalmologists in practice as well as 
an important source of current ophthal- 
mic knowledge for those in training. 
KARL J. FRITZ 


Palestra Oftalmologica Panamericana. 
Vol. 1, No. 1. Editor-in-Chief, Eduardo 
Arenas Archila, Bogota, Colombia, 
1977. Published quarterly; annual sub- 
scription, $18 


Palestra Oftalmologica Panamericana, 
the official publication of the Pan Ameri- 
can Association of Ophthalmology under 
the leadership of Eduardo Arenas Arch- 
ila, of Bogota, Colombia, and a distin- 
guished group of advisers from the West- 
ern Hemisphere, shows promise of hav- 
ing wide influence in Pan American 
ophthalmology. Many of the 21 member 
nations of the Pan American Association 
have national ophthalmic journals with 
limited circulation. This new journal will 
provide the ophthalmologists of these na- 
tions particularly with a much broader 
forum than was previously available. 

The initial issue contains nine scientif- 
ic articles six of which originated from 
the United States, two from Chile, and 
one from Bolivia. These are worthy oph- 
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thalmic articles suitable for publication 
in any ophthalmic journal. Articles are 
published in Spanish, Portuguese, or Er- 


glish. Each article has an extensive con- , 


densation in each of the languages and 
one is able to follow the material in the 
extended article irrespective of the lan- 
guage. 

With 15 pages of color photographs in 
the first issue, Editor Arenas Archila has 
established a high standard that gives 
promise of generating an outstanding pe- 
riodical in years to come. One hopes that 
all ophthalmologists of the Western 
Hemisphere will find the material of such 
interest as to support the publication. 

FRANK W. NEWELL 


SYMPOSIA 


Advances in Ophthalmology, vol. 34. Ed- 
ited by M. J. Roper-Hall, H. Sautter, 
and E. B. Streiff. Basel, S. Karger AG, 
1977. Clothbound, 226 pages, table of 
contents, 65 black and white figures. 
$53.75 


NORDMANN, J.: Au sujet du vieillissement du cris- 
tallin humain et de la cataracte senile 


GONVERS, M., FAGGIONI, R., ZOGRAFOS, L., AND 
GAILLOUD, C.: Persistance et hyperplasie du vitre 
primaire 

VON NOORDEN, G. K.: Mechanisms of amblyopia 
Rassow, B., AND WOLF, D.: Die messung der 


“retinalen Sehscharfe” mit dem laserinterferen- 
zgerat als klinishe routinemethode 


Rassow, B. (ED.): Laser and the anterior segment of 
the eye. Symposium held in the University-Eye 
Hospital, Hamburg, April 3 and 4, 1976 
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ABSTRACT DEPARTMENT 


EDITED By DAVID SHOCH, M.D. 


Acta Ophthalmologica 


EFFECTS OF OPHTHALMIC VEHICLES ON 
THE STABILITY OF THE PRECORNEAL 
FILM. Norn, M. S., and Opauszki, A. 

` (Dept. Ophthalmol., City Hosp., Co- 
penhagen, Denmark). Acta Ophthalmol. 
992 LINE, 


The normal break-up time of the tear film is 
thought to be somewhere around ten seconds. 
This is reduced in the so-called dry eye syn- 
drome and in this study the authors studied 
the effect of various vehicles on the break-up 
time. It was found that 2% methylcellulose 
and 10% polyvinyl alcohol were both very 
effective in increasing the break-up time, the 
latter increasing it by as much as seven times. 
On the other hand, the break-up time was 
reduced four or five times by fatty, anhydrous 
ointments and by silicone oil. Thus it would 
seem that in the dry eye syndrome the first two 
drugs mentioned might be useful, while in 
edema of the cornea with an intact epithelium 
it might be useful to use a substance such as 
silicone oil to reduce the break-up time 
and enhance evaporation. (3 tables, 17 refer- 
ences)—David Shoch 


THREE HUNDRED THIRTY TRABECULEC- 
TOMIES. A FOLLOW-UP STUDY. Jerndal, 
T., and Lundström, M. (Univ. of Goth- 
enburg, Göteberg, Sweden). Acta Oph- 
thalmol. 55:52, 1977. 


Successful trabeculectomies were consid- 
ered those patients who had intraocular pres- 
sures of less than 21 mm Hg after surgery. Of 
the 330 cases reported here, 58% fell into this 
category. With a reoperation or the addition of 
postoperative medical management, another 
21% were controlledeso that the total success 
rate was about 80%. The authors feel that 
trabeculectomy is an attractive and efficient 
therapeutic alternative to heavy medication 
in open-angle glaucoma. (8 tables, 20 refer- 
ences)—David Shoch 


Albrecht von Graefes 


Archiv für Klinische 
und Experimentelle 
Ophthalmologie 


SEESAW NYSTAGMUS—SYMPTOM OF A 
BIOCHEMICAL DISORDER? (German) 
Rych, K. (Univ. Eye Clinic, Innsbruck, 
Austria). Albrecht von Graefes Arch. 
Klin. Exp. Ophthalmol. 201:221, 1977. 


Two cases of seesaw nystagmus are report- 
ed; one of them is a previous case reported by 
the same author. Both patients had a cysta- 
thioninuria and hypopyridoxalphosphatemia. 
Obviously further studies will have to be done 
to determine whether these findings are acci- 
dental or characteristic of patients with see- 
saw nystagmus (2 figures, 2 tables, 34 refer- 
ences)—David Shoch 


DISSOCIATION OF THE VITREO-RETINAL 
JUNCTION FOLLOWING EXPERIMENTAL 
EMBOLIZATION OF RETINAL CIRCULA- 
TION. Algvere, P. (Dept. Ophthalmol., 
Karolinska Hosp., Stockholm, Sweden). 
Albrecht von Graefes Arch. Klin. Oph- 
thalmol. 201:229, 1977. 


Spheric plastic beads (7 to 25 p in diameter) 
were injected into the central retinal artery of 
the owl monkey (Aotus trivirgatus) using a 
microsurgical technique. The occlusion of ret- 
inal arteriolar branches resulted in posterior 
vitreous detachment and microcystoid degen- 
eration in inner retinal layers. The dissociation 
of the vitreoretinal junction showed three dif- 
ferent entities: detachment of the vitreous 
from the basal lamina (inner limiting lamina 
of the retina), separation of the basal lamina 
from the retina, and detachment of shreds of 
glial cells and other degenerated retinal tis- 
sue (intraretinal schisis). (6 figures, 12 refer- 
ences)—Author’s abstract ` 3 
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American Journal of 
Diseases of Children 


‘EFFECT OF THREE OPHTHALMIC SOLU- 
TIONS ON CHEMICAL CONJUNCTIVITIS 
IN THE NEONATE. Yasunaga, S., and 
Kean, E. H. (Univ. of Illinois College 
Med., Urbana, Ill.). Am. J. Dis. Child. 
131:159, 1977. 


In an attempt to reduce chemical conjuncti- 
vitis after silver nitrate prophylaxis, three dif- 
ferent ophthalmic solutions (sodium chloride, 
sterile water, and a boric acid-sodium borate 
solution) were used to irrigate the eyes imme- 
diately after prophylaxis in 450 neonates. Ster- 
ile water significantly reduced (P < .02) the 
prevalence of chemical conjunctivitis when 
compared to the conventional sodium chloride 
rinse. A significantly greater prevalence of 
chemical irritation in low birth weight infants 
was also noted (P < .02). (2 figures, 17 
references)—Authors’ abstract 


Annals of 
Internal Medicine 


GENERALIZED AMYLOID IN A FAMILY OF 
SWEDISH ORIGIN. Benson, M. D., and 
Cohen, A. S. (Boston City Hosp., Bos- 
ton, Mass.). Ann. Intern. Med. 86:419, 
1977. 


Two patients with generalized amyloidosis 
provided the base for this investigation. Four 
hundred and twenty-six family members were 
studied either by history or in actuality and 
this kinship shows an autosomal dominant 
inheritance. There were no immunoglobulin 
disorders and the absence of elevated levels of 
the serum precursor of secondary amyloid 
suggests that this is not the secondary form of 
amyloid. One of the two patients reported had 
vitreous opacities and a scalloped pupil. The 
latter is pathognomonic of amyloid ophthal- 
mopathy. (5 figures, 30 references)—David 
Shoch 


REITER’S SYNDROME ASSOCIATED WITH 
CAMPYLOBACTER FETUS INFECTION. 

- Urman, J. D., Zurier, R. B., and Roth- 
field, N. F. (Univ. of Connecticut, 

. Farmington, Conn.). Ann. Intern. Med. 
86:444, 19777 
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The clinical triad of nongọnococcal ùrethri-  ®% 
tis, arthritis, and conjunctivitis was seen ina 4 & 
41-year-old man. On two successive hospital- an 
izations, blood cultures grew out Cam- *°* 
pylobacter fetus. This does not necessarily’ S. 
indicate that this organism is the cause of » { 
Reiter's syndrome but in some unexplained A. 
manner it may be associated with the symptom  ž « 
complex known as Reiter’s syndrome. (1 table,e* * 
4 references)—David Shoch iy 


. 


Archives of Neurology 


SUDDEN ONSET OF UNILATERAL THIRD 
NERVE PARESIS IN A PATIENT WITH 
CUSHING SYNDROME. Hsu, T. (Dept. 
Med., Johns Hopkins Hosp., Baltimore, 
Md.). Arch. Neurol. 34:196, 1977. 


Extraocular muscle pareses in patients with 
Cushing syndrome are virtually always asso- 
ciated with a greatly enlarged pituitary tumor 
and with advancement on oculomotor nerves. 
The present report concerns a patient with a 
rapidly progressive adrenocorticotropic hor- 
mone (ACTH)- dependent hyperadrenocorti- 
cism and sudden onset of a unilateral third 
nerve paresis. The patient had no demonstra- 
ble pituitary tumor. After a total adrenalecto- 
my and correction of hyperadrenocortisolism, 
his third nerve paresis subsided. Ocular pare- 
sis may occur in a patient with Cushing syn- 
drome even in the absence of mechanical 
involvement of ocular nerves by a pituitary 
tumor. (2 figures, 6 references)—Author’s ab- 
stract 


Archives of Ophthalmology 


THE PATHOGENESIS OF OPTIC NERVE 
DRUSEN. Sacks, J. G., O’Grady, R. B., 
Choromokos, E., and Leestma, J. (Dept. 
Ophthalmol., Northwestern Univ. Med. 
School, Chicago, Ill.). Arch. Ophthal- 
mol. 95:425, 1977. 


Myriads of tiny perivascular drusen were 
found at histologic examination of the eyes of 
a 19-year-old patiente who had pseudo- 
papilledema and who died of a ruptured intra- 
cranial aneurysm. The possibility that they 
arose from constituents leaking from abnormal 
blood vessels prompted a review of 53 fluores- 
cein retinal angiograms of patients with optic 
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nerve drusen. As compared to a control group, 
many of these angiograms revealed the follow- 
sing abnormalities: (1) an abnormal branching 
pattéfn on the disk; (2) the presence of rela- 
tively large blood vessels connecting the su- 
perficial and deep disk circulations; and (3) 
increased disk capillarity. The authors believe 
that the tendency to develop optic nerve dru- 
esen results, at least in part, from a congenitally 
abnormal disk vasculature that allows transu- 
dation of plasma proteins that in turn serve as 
a nidus’ for the deposition of extracellular 
rhaterials. (7 figures, 10 references)—Authors’ 
abstract 


INTERPRETATION OF TEAR FILM BREAK- 
UP. Vanley, G. T., Leopold, I. H., and 
Gregg, T. H. (Dept. Ophthalmol., Univ. 
of Calif., Irvine, Calif.). Arch. Ophthal- 
mol. 95:445, 1977. 


Tear film break-up time was measured in 25 
normal subjects on eight different occasions 
over a period of one month. Reproducibility of 
the break-up time test and factors involved in 
interpretation of tear film break-up were stud- 
ied. It was found that of 50 eyes, the average 
break-up time ranged from five to 100 seconds, 
and that there were noticeable variations in an 
individual eye from one patient visit to the 
next. The break-up time is not a closely repro- 
ducible phenomenon in an individual eye. (2 
figures, 3 tables, 14 references)—Authors’ ab- 
stract 


CORNEAL EXPOSURE DURING SLEEP 
(NOCTURNAL LAGOPHTHALMOS). Katz, 
J., and Kaufman, H. E. (Dept. Oph- 
thalmol., Univ. of Florida, Gainesville, 
Fla.). Arch. Ophthalmol. 95:449, 1977. 


Corneal exposure during sleep appears to be 
a relatively common cause of previously undi- 
agnosed chronic keratitis. The spectrum of the 
disease ranges from minimal epithelial chang- 
es that may heal later in the day to severe 
exposure ulcers with marked loss of stromal 
substance. Keratitis sicca and previous lid 
abnormalities are predisposing factors, but not 
necessary concomitants of the disease. The 
diagnosis can usually be made by asking the 
patient to gently (noteforcibly) close his eyes, 
and usually within a minute or two, a small 
crack can be seen between the lids by shining 
light on the intrapalpebral areas—during this 
time there is usually some fasciculation of the 
lids. The most effective treatment, when oint- 
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ments at bedtime are not adequate, is ‘closing 
the eye by using a piece of paper tape to pull 
up the cheek, and then attaching the tape to 
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the forehead, with no pad or pressure on the’ 


eye. After the initial healing, ointments at 
bedtime may be adequate to maintain a 
symptom-free state in this apparently common 
cause of treatment-resistant chronic keratitis. 
(6 figures, 7 references)—Authors’ abstract 


British Medical Journal 


OPHTHALMIC GRAVES’S DISEASE: NAT- 
URAL HISTORY AND DETAILED THY- 
ROID FUNCTION STUDIES. Teng, C. S., 
and Yeo, P. P. (Royal Victoria Infirma- 
ry, Newcastle upon Tyne, England). Br. 
Med. J. 1:273, 1977. 


A total of 46 patients were studied who were 
clinically euthyroid. Of this group 18 (40%) 
had an impaired or absent thyroid-stimulating 
hormone (TSH) response to thyrotrophin- 
releasing hormone (TRH) and three (6.7%) had 
an exaggerated response indicating hypothy- 
roidism. There was a significant correlation 
between thyroidal suppression by triiodothy- 
ronine (T3) and the TSH response to TRH. 
Total serum concentrations of T3 and thyroxin 
(T4) were closely correlated with T3 suppres- 
sibility and TRH responsiveness. (3 tables, 16 
references)—Joel G. Sacks 


ACQUIRED MYOPIA IN 11-YEAR-OLD 
CHILDREN. Peckham, C. S., Gardiner, 
P. A., and Goldstein, H. (National Chil- 
dren’s Bureau, London). Br. Med. J. 
1:542, 1977. 


Children who had acquired myopia by the 
age of 11 years were identified from a national- 
ly representative sample. There were no over- 
all sex differences in its occurrence but myopia 
was more common in children from non- 
manual families than in those from manual 
families. Short-sighted children were more 
likely to come from small families and to be of 
higher birth order than children with normal 
vision, and these associations held within each 
social class. 

At 11 years myopic children showed striking 
advantages in educational performance over 
their normal-sighted peers, as judged by tests 
of reading, arithmetic, and general ability. 


After adjustments had been**made for social: 
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background, this age gain still amounted to 
over one year. Findings obtained at seven 
years of age showed that superior educational 


‘attainments were already apparent before the 


onset of myopia. Children with myopia read in 
their leisure time more often than normally 
sighted children, but despite the visual im- 
pairment, they participated in outdoor sports 
as often as other children. (4 tables, 13 
references)—Authors’ abstract 


Journal of the American 
Medical Association 


DRUG-RELATED DEATHS AMONG MEDI- 
CAL INPATIENTS. Porter, J., and Jick, H. 
(Boston Univ. Med. Ctr., Waltham, 
Mass.). J.A.M.A. 237:879, 1977. 


It is commonly believed that there are a 
great many deaths that occur in hospitals relat- 
ed to drug intake. In order to evaluate this 
clinical impression, the authors studied ap- 
proximately 26,000 acutely ill patients in hos- 
pitals spanning seven countries. The death 
rate was approximately one per 1,000. Five 
deaths were due to intravenous fluid overload 
but heparin continues to be the drug responsi- 
ble for the majority of drug deaths in patients 
who are reasonably healthy. (3 tables, 4 
references)—David Shoch 


COOPERATIVE STUDY OF HOSPITAL FRE- 
QUENCY AND CHARACTER OF TRAN- 
SIENT ISCHEMIC ATTACKS. Dyken, 
M. L., Conneally, P. M., Haerer, A. F., 
Gotshall, R. A., Calanchini, P. R., Pos- 
kanzer, D. C., Price, T. R., and Swan- 
son, P. D. (Dept. Neurol., Indiana Univ. 
School Med., Indianapolis, Ind.). 
J.A.M.A. 237:882, 1977. 

A total of 954 patients with transient ische- 
mic attack-like symptoms were observed for 
14 months. A transient ischemic attack was 
defined as a transient (less than 24 hours) 
hypofunction of the nervous system thought to 
be related to ischemia in the recognized distri- 
bution of the carotid or vertebral arterial sys- 
tem without residue from that attack, migraine 
or migraine-equivalent excluded. It was 


*shown that the median time for the duration of 


an attack involving the carotid system was 14 
minutes and for the vestibulobasilar system 


‘ eight minutes. Ninety percent of all attacks in 
¢ 
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the carotid system lasted less than six hours %. 
and in the vertebral system less than two & £ 
hours. In general, retinal emboli were found. du 
on the side corresponding to the side of the «e 
brain dysfunction. Carotid and vertebral ar- $ 
tery bruits had poor clinical correlation. As. @ 
regards treatment, during the 14 months of | 
follow-up, there was a higher mortality rate for z 
those receiving anticoagulants than for thosege «' 
not treated. (2 tables, 9 references)—David © 
Shoch oe 


VISION LOSS ASSOCIATED WITH AMANTA* 
DINE HYDROCHLORIDE USE. Pearlman, 
J. T., Kadish, A. H., and Ramseyer, J. C. 
(Jules Stein Eye Inst., Univ. of Califor- 
nia, Los Angeles, Calif.). J.A.M.A. 237: 
1200, 1977. 


Amantadine hydrochloride is most com- 
monly used to control the tremor of Parkinson 
disease. A 67-year-old man was taking 200 mg 
of this drug daily in an attempt to relieve his 
tremor. After about three weeks he suddenly 
woke up with a bilateral loss of vision—down 
to 6/22 (20/70) in the right eye and 6/60 
(20/200) in the left eye. Ophthalmologic exam- 
ination was completely normal and the general 
findings appeared to be those of retrobulbar 
neuritis. However, on discontinuation of the 
drug, gradual improvement of visual acuity 
resulted over the next several weeks. Visual 
acuity returned to 6/6 (20/20) in each eye. The 
mechanism of this apparent toxic action of 
amantadine is not known.—David Shoch 


Mayo Clinic Proceedings 
PROLONGED FOLLOW-UP IN DIABETIC 

RETINOPATHY TREATED BY SECTION- 

ING THE PITUITARY STALK. Zimmer- 

man, B. R., and Molnar, G. D. (Division 

of Endocrinology, Metabolism, and In- 
ternal Medicine, Mayo Clinic, Roches- 

ter, Minn.). Mayo Clin. Proc. 52:233, 

1977. 

Records were reviewed on all 40 patients 
undergoing sectioning of the pituitary stalk for 
diabetic retinopathy atethe Mayo Clinic from 
1961 to 1968. One patient died and another 
was blind immediately postoperatively. One 
patient was lost to follow-up after 125 months. 
Twenty-seven patients have died after a 
follow-up interval of 7 to 120 months (mean, 
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63 mohths). The. last available evaluation of 
these patients indicated stable or improved 
' visual acuity in 20 patients. Eleven patients 
remain alive. Seven of these have stable or 
«improved visual acuity and retinopathy. The 
authors conclude that although late postopera- 
tive mortality is high, in carefully selected 
patients with florid retinopathy but no fibro- 
esis, pituitary ablation is an effective method 
for maintaining visual acuity. (4 tables, 38 
references)—Authors’ abstract 


Neurology 


MUSCLE FIBER HYPOTROPHY WITH 
INTACT NEUROMUSCLAR JUNCTIONS. 
Bender, A. N., and Bender, M. B. (Mt. 
Sinai School of Med., New York, N. Y.). 
Neurology 27:206, 1977. 


An infant born with severe but nonprogres- 
sive somatic and cranial muscle weakness in- 
cluding bilateral external ophthalmoplegia 
was studied with a motor-point muscle biopsy. 
There was a striking generalized decrease in 
the size of muscle fibers (hypotrophy), most 
marked in the type 1 fibers. Many of the small 
fibers were immature, resembling mvotubes. 
Neuromuscular junctions on severely hypotro- 
phic fibers were normal with esterase staining 
and by ultrastructural criteria. There is no 
primary degenerative process affecting nerve 
or muscle but, rather, an apparent lack of 
maturation of fetal muscle fibers, indicating a 
defective normal trophic interaction between 
nerve and muscle. (6 figures, 1 table, 41 
references)—Authors’ abstract 


Pediatrics 
SYMPATHETIC PUPILLARY ACTIVITY IN 
INFANTS. Laor, N., Korezyn, A. D., and 
Nemet, P. (Tel-Aviv Univ., Tel-Aviv, 
Israel). Pediatrics 59:195, 1977. 


In an attempt to learn the contribution of the 
sympathetic system to smaller pupillary size 
in infants, pupillary responses were tested to 
agents acting on this system in 12 infants and 
23 young adults. Phenylephrine dilated the 
pupils of both groupseby the same ratio, with 
infants’ pupils reaching a lesser diameter. The 
responses to cocaine and hydroxyampheta- 
mine were lower in children. It is concluded 
that in the first months of life the post- 
ganglionic sympathetic nerve releases less 
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norepinephrine. This may be due to‘a lower 
number of sympathetic neurons. The post- 
synaptic apparatus may not be fully developed 


in infants. (2 figures, 1 table, 8 references)—" 


Authors’ abstract 


Radiology 


SOME IMPORTANT RADIOLOGICAL AS- 
PECTS OF THE KIDNEY IN HIPPEL- 
LINDAU SYNDROME: THE VALUE OF 
PROSPECTIVE STUDY IN AN AFFECTED 
FAMILY. Lee, K. R., Wulfsberg, E., and 
Kepes, J. J. (Univ. of Kansas Med. Ctr., 
Kansas City, Kan.). Radiology 122:649, 
1977. 


Eighty-three percent of the affected mem- 
bers of a family with Hippel-Lindau syn- 
drome had hypernephromas and cortical cysts 
of the kidney. Two of the asymptomatic mem- 
bers proved to have multiple hypernephromas 
by a prospective study. The carcinomas are 
frequently multifocal or bilateral. The cortical 
cysts are usually multiple, bilateral and small, 
and often contain carcinoma in the wall. The 
association of multifocal or bilateral hyperne- 
phromas with renal cortical cysts represents an 
important aspect of the Hippel-Lindau syn- 
drome. The value of prospective renal studies 
in affected families is stressed. (2 figures, 2 
tables, 12 references)—Authors’ abstract 


RADIATION THERAPY FOR EXOPHTHAL- 
MOS: REPORT OF SEVEN CASES. Coving- 
ton, E. E., Lobes, L., and Sudarsanam, 
A. (Univ. of Miami School Med., Mi- 
ami, Fla.). Radiology 122:797, 1977. 


Five of seven cases of exophthalmos showed 
improvement within three months with 2,000 
rads of 6 MeV radiation, A new technique of 
x-ray beam localization employing a direct 
measurement 12 mm posterior to the anterior 
extent of the cornea was used and found more 
accurate than using a fixed point (external 
canthus). All cases should be treated bilateral- 
ly. Retreatment after radiation failure is not 
recommended. There were no complications, 
improvement is usually rapid as orbital irradi- 
ation, not including the pituitary, causes rapid, 
destruction of the massive collection of lym- 
phocytes and a reduction in the bulky mass 
and edema of the orbit. (2 tables, 7 refer- 


ences)—Authors’ abstract ^ 
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Transactions of the 
American Academy of 
Ophthalmology and 
Otolaryngology 


VISUAL FIELD CHANGES FOLLOWING 
ACUTE ELEVATION OF INTRAOCULAR 
PRESSURE. Radius, R. L., and Maume- 
nee, A. E. (Johns Hopkins Hosp., Balti- 
more, Md.). Tr. Am. Acad. Ophthalmol. 
Otolaryngol. 83:61, 1977. 


The visual fields, acuity, and optic nerve 
heads were evaluated in 24 patients with tran- 
sient but marked elevations of intraocular 
pressure. In general, there was no evidence of 
the production of a glaucomatous field defect. 
In fact the eyes did not seem to suffer from 
these transient episodes of very markedly in- 
creased intraocular pressure. The authors pos- 
tulate that the effect of transient increases in 
intraocular pressure are those of a general 
depression of the visual field due to ischemic 
effects not only in the optic nerve but on the 
retina itself, and for that matter all the other 
ocular tissue structures. The visual field defect 
of chronic glaucoma is the result of a much 
slower process and is probably more specific 
for damage to the neurons of the optic nerve. 
(2 tables, 29 references)—David Shoch 


HISTOPATHOLOGIC OBSERVATIONS IN 
HUMAN EYES FOLLOWING CYCLOCRYO- 
THERAPY FOR GLAUCOMA. Ferry, A. P. 
(Dept. Ophthalmol., Mt. Sinai School of 
Med., New York, N. Y.). Tr. Am. Acad. 
Ophthalmol. Otolaryngol. 83:90, 1977. 
Twelve human eyes were enucleated at 

varying periods from 12 days to 41/2 years after 


eyclocryotherapy. The most consistent finding 
in all 12 specimens was massive destruction 
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and scarring of both layers of the ciliary body i 
epithelium. The scarring of the ciliary body ~ ¢ 
stroma and muscle was also a fairly consistent * 
finding occurring in 11 of the 12 patients. This 
study indicates that cyclocryotherapy řs an” s 
effective way of inducing permanent destruc- - '| 
tion of the human ciliary epithelium and that ) 
factors other than regrowth of epithelial cells aa 
account for failure to control the intraoculare” * 
pressure in those patients in whom cyclocryo- ja 
therapy proves ineffective. (9 figures, 2 tables, . * 
15 references)—David Shoch js 


Vision Research : 


SPATIAL FREQUENCY EFFECT ON THE 
PULFRICH STEREOPHENOMENON. Wist, 
E. R., Brandt, T., Diener, H. C., and 
Dichgans, J. (Neurology Clinic, Univ. 
Freiburg, Freiburg, West Germany). Vi- 
sion Res. 17:391, 1977. 


The result of two experiments are reported. 
In the first it was found that the magnitude of 
the Pulfrich phenomenon is dependent upon 
the spatial frequency of the moving stimulus 
pattern; the greater the spatial frequency for a 
constant filter density and angular speed, the 
greater the apparent displacement in depth. In 
the second study, the magnitude of the Pul- 
frich effect was found to decrease with in- 
creasing angular width of moving single 
stripes up to an angular width of 27 degrees. 
The data were interpreted as consistent with 
the view that for the Pulfrich effect the retinal 
disparity between the moving stimulus and j 
the fixated stationary stimulus is not given 
by the retinal points actually stimulated in 
any instant in time, but rather by the re- 
gistered rate of motion of the stimulus. 
(2 figures, 1 table, 18 references)—Authors’ 
abstract 
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i x NEWS ITEMS : 2 
EDITED BY THOMAS CHALKLEY, M.D. 
os 700 North Michigan Avenue, Chicago, Illinois 60611 
For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 
INTERNATIONAL INTRAOCULAR NEW JERSEY ACADEMY OF 
EMPLANT SOCIETY: MEETING OPHTHALMOLOGY AND 
The International Intraocular Implant Society OTOLARYNGOLOGY: ANNUAL 
will meet in Nagoya, Japan, May 22 and 23, 1978. SCIENTIFIC MEETING 
Kor further information, write Ralph D. Anderson, 
Jr., M.D., 550 Washington St., San Diego, CA The New Jersey Academy of Ophthalmology and 
92103. Otolaryngology will hold its Annual Scientific 
Meeting at the Robert Treat Hotel, Newark, New 
IN ATION OSIUM ON Jersey, Nov. 16, 1977. For further information, write 
O i diac se on Tomo Marshall S. Klein, Eye Institute of New Jersey, 15S. 
PHTHALMOLOGICAL OPTICS 9th St., Newark, NJ 07107. 
The International Symposium on Ophthalmologi- 
cal Optics will be held in Tokyo, Japan, May 7-9, UTAH OPHTHALMOLOGICAL SOCIETY: 
1978. The official language of the symposium is SUMMER SHAKESPEAREAN FESTIVAL 
English. The fee is $50; $25 for accompanying MEETING 
persons. For further information and registration, 
write Secretariat, International Symposium on Oph- The Utah Ophthalmological Society will hold the 
thalmological Optics, c/o Department of Ophthal- Summer Shakespearean Festival Meeting July 29 
mology, Fukushima Medical College, 4-45 Sugit- and 30. 1977, in Cedar City, Utah. The speaker will 
suma-cho, Fukushima, 960, Japan. be David M. Worthen. The subject will be Problems 
eer in Glaucoma. 
INTERNATIONAL SOCIETY OF The Third Annual Winter Meeting of the Utah 
GEOGRAPHICAL OPHTHALMOLOGY: Ophthalmological Society will be held Jan. 23-25, 
CONGRESS piss og 1978, at Alta, Utah. Speakers will include Arthur J. 
; Jampolsky, Richard A. Manson, and Arthur T. Wil- 
The next congress of the International Society of liams. The subject will be Ocular Motility. For 
Geographical Ophthalmology will be held in Ca- further information concerning either of these meet- 
gliari Sardinia, Italy, Sept. 25-29, 1977. A symposi- ings, write William A. Bohart, M.D., Secretary- 
um on congenital ocular diseases and anomalies is Treasurer, Utah Ophthalmological Society, 960 E. 
being arranged by Professor H. Forsius of Finland, First South, Suite C-2, Salt Lake City, UT 84102. 
and F. Hosni of Qatar, Arabian Gulf. A second 
symposium on the ocular manifestations of viral THE SOCIETY OF MILITARY 
diseases and their geographical distribution is being OPHTHALMOLOGISTS: MEETING 
d by Prof H. Soli fE , M. 
e. of cae ARIES: Ree) 414. gay The Society of Military Ophthalmologists will 
Papers on these subjects are invited. There wil! also meet Oct. 4, 1977, at the Baker Hotel, Dallas, Texas. 
be one day for papers on other topics of ophthalmo- The reception will be held at 7 P.M. followed by the 
logical and geographical interest. For further infor- business meeting at 8 P.M. For further information, 
mation, write Dr. Marvin L. Kwitko, Executive Write Raymond A. Skeehan, M.D., Secretary- 
Secretary, 5591 Cote des Neiges Road, Montreal, Treasurer, Society of Military Ophthalmologists, 
Canada, H3T 1Y8. 2009 Hudson St., Denver, CO 80207. 
THE CANADIAN OPHTHALMOLOGICAL NEW YORK MEDICAL COLLEGE: 
SOCIETY: 1979 MEETING GRADUATE PROGRAMS IN OCULAR + 
The Canadian Ophthalmological Society will SURGERY t A 
old its 1979 annual meeting June 17-20 in London, New York Medical College offers graduate pro- r 
Jntario. Vancouver, British Columbia will be the grams in ocular surgery for practicing ophthalmolo- 3 
ite of the 1980 meeting, which will be held June gists. Theše include cataract extraction, cataract. 
11. In 1981 the meeting will be held in Montreal, with implant, and glaucoma ay: The courses - +e 
Juebec. are a one-to-one relationship between the surgegn 
` 
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and the visiting physician, who scrubs on every 
case. For further information, write Department of 
Ophthalmology, New York Medical College, 1249 


- Fifth Ave., New York, NY 10029. 


SYMPOSIUM: PHOTOGRAMMETRY IN 
OPHTHALMOLOGY 


A symposium concerned with photogrammetry in 
ophthalmology will be held in Dallas, Texas, Oct. 2, 
1977, in the Dallas Hilton Vista Room, 2 to 5 P.M. 
Those interested in presenting papers should send 
an abstract to K. E. Schirmer, M.D., St. Mary’s 
Hospital, Department of Ophthalmology, 3830 
Lacombe Ave., Montreal, Quebec H3T 1M5, Cana- 
da. 


JOINT COMMISSION ON ALLIED HEALTH 
PERSONNEL IN OPHTHALMOLOGY, INC.: 
STATESMANSHIP AWARD 


The Statesmanship Award of the Joint Commis- 
sion on Allied Health Personnel in Ophthalmology, 
Inc., has been conferred on Francis Heed Adler, 
Henry Freeman Allen, Tullos O. Coston, and Har- 
old Francis Falls. They were chosen for this honor 
for their distinguished service and accomplishments 
in the field of ophthalmology. 


EYE DEFECT & VISION RESEARCH 
FOUNDATION, INC. 


The Eye Defect & Vision Research Foundation, 
Inc., founded in central New York in January 1974 


New Research Grants Awarded by the National Eye Institute 
January 1-March 31, 1977 


Principal 
Institution Investigator 
Mount Sinai School 
of Medicine 
New York, New York 


University of Tennessee 
Knoxville 

Knoxville, Tennessee 

Hebrew University of A. M. Cohen 
Jerusalem 

Jerusalem, Israel 


University of California 
« San Francisco 
San Francisco, California 


- Eye Research Institute of 


* ‘Retina F T n ee 
Boston, MassAchusetts 
, 
r ‘ 
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Ivan G. Bodis-Wollner 


Jorge E. Churchich 


David R. Copenhagen 


Marshall G. Doane 





< >» 
by the supporters of ophthalmic reseatch, an- 4 
nounced the appointment of Paul Torrisi as its first ** , 
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research fellow effective July 1, 1977. 


GUIDELINES FOR STROKE CARE: 
HANDBOOK 


The handbook, “Guidelines for Stroke Care” $. 
(stock number 017-022-00-469-1), is available from ; 
the Superintendent of Documents, U.S. Governments? =" 
Printing Office, Washington, DC 20402, atacharge ™ 
of $1.70. The aspects of stroke management dis- , i 
cussed include etiology and functional classifica- * 
tions of the disease; epidemiology for stroke sare “ 
planning; prevention, diagnosis, the special equip- @ 
ment and laboratory procedures used in diagnostic 
evaluation; medical and surgical treatment; nursing 
care; rehabilitation; strokes in children; com- 
munity health services; and professional staff require- l 
ments. 


PERSONAL A 
ARNALL PATZ 


Arnall Patz, professor of ophthalmology and di- 
rector of the Diabetic Retinopathy Center at the 
Wilmer Ophthalmological Institute, has been ap- 
pointed to the National Diabetes Advisory Board. 
The appointment is for four years. 
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Costs r 
Title of Project Awarded 
re, 
Parallel pathways in human vision $ 76,765 4 
Fluorescence studies of protein 44,616 y 
interactions i 
H 

Change of the hormonal status in 39,485 

diabetic retinopathy 

Synaptic interaction in the 83,471 : 


vertebrate retina 


The interaction of lids and tears 
in corneal wetting 


79,085 4 
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~ Institution 


Massachusetts Eye’and Ear 
i Infirmary 
Bostgn, Massachusetts 


“Massachusetts Eye and Ear 
Infirmary 
Boston, Massachusetts 


» Wayne State University 
Detroit, Michigan 


University of California 
- kos Angeles 
Los Angeles, California 


Carnegie-Mellon University 
Pittsburgh, Pennsulvania 


University of Miami 
Miami, Florida 


University of Miami 
Miami, Florida 


Wayne State University 
Detroit, Michigan 


Temple University 
Philadelphia, Pennsylvania 


Massachusetts Eye and Ear 
Infirmary 
Boston, Massachusetts 


Pacific Northwest Research 
Foundation 
Seattle, Washington 


State University New York 
Stony Brook 
Stony Brook, New York 


Harvard University 
Boston, Massachusetts 


Wayne State University 
Detroit, Michigan 


University of Arizona 
Tucson, Arizona 


University of Southern 
California 
Los Angeles, California 


Wright State University 

Dayton, Ohio 

University of California 
San Francisco 

San Francisco, California 


Princeton University 
Princeton, New Jersey 


Principal 
Investigator 


David K. Dueker 


David L. Epstein 


Edward S. Essner 


Gordon L. Fain 


Mark B. Friedman 


Stephen J. Goldberg 


Stephen J. Goldberg 


Clifford V. Harding 


S. Robert Hilfer 


Judity A. Jedainiak 


Murray A. Johnston 


Eugene R. Katz 


Simon Levay 


Harry Maisel 


Elias Meezan 


John Z. Montgomerie 


Daniel T. Organisciak 


H. Bruce Ostler 


Martha C. Paton 
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Title of Project 


Pathogenesis of iris 
neovascularization 


Metabolism of the trabecular 
meshwork 


Cytochemical studies of rat, 
retinal dystrophies 


Physiology of photoreceptors 


Selective use of specialized 
retinal regions 


Mechanism determining retinal 
morphological polarity 


Induction of mammalian retinal 
regeneration 


Tissue growth in the normal 
and injured eye 


Embryonic development of 
the eye cup 


Isolation characterization 
of proteins from human lens 


Factors regulating aqueous outflow 


in glaucoma 


Eye development and cataract 
formation 


Development abd plasticity of 
the visual system 


Plasma membrane proteins of 
ocular lens cells 


Basement membranes of the eye 
in diabetic retinopathy 


Candida endophthalmitis with 
IV hyperalimentation 

Environmental light and retinal 
membrane development 

Diagnosis of bacterial 


endophthalmitis 


Experiments on the atelier 


of neural pathways a 


39,428 


74,453 


10,237 


24,449 


6,632 


90,444 


61,213 


58,344 


76,945 


55,772 


39,931 


72,064 


i 


> ana 
, Finstitution 


University of Western 
Ontaio 
London, Canada 


California Institute of 
Technology 
Pasadena, California 


Texas Tech University 
Lubbock, Texas 


Wayne State University 
Detroit, Michigan 


Science University of 
Tokyo 
Tokyo, Japan 
kal 


University of California 
Davis 
Davis, California 


University of Southern 
California 
Los Angeles, California 


Boston University 
Boston, Massachusetts 


University of Pennsylvania 
Philadelphia, Pennsylvania 


Queens College 
New York, New York 


University of Illinois 
Medical Center 
Chicago, Illinois 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


University of South Florida 
Tampa, Florida 


Louisiana State University 
MC New Orleans 
New Orleans, Louisiana 


Carnegie-Mellon University 
Pittsburgh, Pennsylvania 


Carnegie-Mellon University 
Pittsburgh, Pennsylvania 


Harvard University 
Boston, Massachusetts 


Mount Sinai School of 
Medicine 
New York, New York 


Principal 
Investigator 


Dean H. Percy 


John D. Pettigrew 


David E. Potter 


James W. Putney, Jr. 


Kenshi Satoh 


Arnold J. Sillman 


Ronald E. Smith 


H. Eugene Stanley 


John K. Stevens 


Jeanne Szalay 


Robert V. Tao 


Richard A. Thoft 


Elise Torezyski 


Bruce V. Updyke 


Walter H. Waddell 


Walter H. Waddell 


Torsten N. Wiesel 


Oscar A. Candia 


Medical Colleg&of Wisconsin Dian L. Van Horn 


Milwaukee, Wisconsin 
ʻ 
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Title of Project 3 


Herpetic ophthalmitis 


Comparative physiology of 
binocular vision 


Ocular effects of selective 
beta-adrenergic drugs 


Cellular pharmcology 
lacrimation 


Calcium-induced aggregation 


of human lens protein 


The chemical environment and 
photoreceptor function 


Experimental ocular histoplasmic 
choroiditis 


Raman & F.T.IR studies of 
membrane lipid flexibility 


Retinal-retinal and retinal-LGN 
neural interactions 


Regulation of iris blood vessel 
reactivity in aging 


Biochemistry and metabolism of 


lenticular ceramides 


Metabolism of ocular surface 
epithelium 


Topographical distribution of 
the ciliary vessels 

Visual and association connection 
of pulvinar 

Photochemistry of rhodopsin and 
ll-cis retinal 


Protein-chromophore interactions 
in visual pigments 


Experimental myopia in primates 


Interdisciplinary research center 
for visual sciences 


Ophthalmic Research Center 





] 


34,094 pat 


51310 A 


e 
= e 


13400 


52,663 
37,536 
60,267 


38,745 


_ ee ~ 


62,068 


7,041 


58,650 


8,795 4 
44,760 
53,382 2m 


167,852 F 







207,630 


~ à 


"Whiversity of California 


’ > 
“Unixersity of California 


eA@stralian National 
University 
Canberra, Australia 


University of Texas Health 
Science Center 
San Antonio, Texas 


Northwestern University 
Evanston, Illinois 


Northwestern University 
Evanston, Illinois 


West Virginia University 
Morgantown, West Virginia 


Boston, Massachusetts 


University of Chicago 
Chicago, Illinois 


American Academy of 
Ophthalmology and 
Otolaryngology 

Rochester, Minnesota 


University of Illinois 
Medical Center 
Chicago, Illinois 


Harvard University 
Boston, Massachusetts 


Institution 


Berkeley 


Berkeley, California 


Berkeley 


Berkeley, California 


University of Cambridge 
Cambridge, United Kingdom 


University of Virginia 
Charlottesville, Virginia 


University of California 
Los Angeles 
Los Angeles, California 


University of Colorado 
Boulder, Colorado 


University of California 
Santa Cruz 
Santa Cruz, California 


University of Oregon 
Eugene, Oregon 


University of California 
Los Angeles 
Los Angeles, California 


Massachusetts General 


Hospital 


Principal 
Investigator 


Raymond A. Applegate 


Alfred B. Bonds, III 


Victor F. Emerson 


Michael J. Friedlander 


Thomas H. Harding 


Dianne M. Impelman 


Henry G. Jakiela 


Harold F. Leeper 


Robert A. Linsenmeier 


Douglas C. Smith 


John S. Winterle 


Richard A. Young 


Brenda K. Colasanti 


Joseph Horwitz 


Richard H. Masland 


John L. Trimble 


Ben S. Fine 


Morton F. Goldberg 


Torsten N. Wiesel 
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e 
Title gf Project 
Spatial processing in senile 


macular degeneration 


Quantitative study of developing 
cat cortex 


Behavioral recovery from early 
visual bias in cats 


Neural development of cat visual 
system 


Integrity of X and Y pathways: 


from retina to cortex 


Visual processing during eye 
movement 


X-cells and Y-cells in the 
cat retina 


Morphology & physiology 


Retinal oxygenation and ganglion 
cell behavior 


Ultrastructural changes following 
visual deprivation 


Studies on the equilibration of 
metarhodopsin 

Electrophysiology of color vision 

Adrenergic and cholinergic 
interactions in the eye 

Human lens, biochemical and 


biophysical properties 


Neurotransmission in mammalian 
retina 


Non-linear analysis of the 
human VER 


Ophthalmic pathology 


Ophthalmology postgraduate 
training program 


Basic neurobiological sciences 
‘ 


J's 


Costs 


8 
$11,500 
11,500 


10,000 
10,000 


11,935 
11,500 


10,000 


3,000 


10,000 
10,000 


10,800 


12,800 
25,118 


25,000 


23,914 


122,638 
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Improve the 


QUALITY OF LIFE 


with a Surgidev Product 


Surgidev’s greatest 
innovation in 1976: 


90% OF YOUR ORDERS 

FOR INTRAOCULAR LENSES 
WERE SHIPPED WITHIN 

24 HOURS. 


Porcipev 


RESEARCH PRODUCTION QUALITY CONTROL AVAILABILITY 
Bme FOR INFORMATION OR ORDERING 
/ TROC ™ CALL COLLECT ANYTIME 
4 (805) 965-1085 
A SURGIDEV PRODUCT 


1528 Chapala Street è Santa Barbara, California 93101 





=~ REFER TO INSIDE BACK COVER FOR DETAILED LENS INFORMATION 
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GLAUCOMA 
FELLOWSHIP 


The Department of Ophthalmology, 
Washington University School of 


{Medicine offers a one year Fellow- 


ship in Glaucoma. The next opening 
is July 1, 1978. Applicants must 
have completed an ophthalmology 
residency. The fellowship stresses 
clinical research in glaucoma as well 
as the clinical management of glau- 
coma patients. Opportunities for 
laboratory research are available as 
well. For further information contact 
Bernard Becker, M.D., 660 South 
Euclid Avenue, St. Louis, Missouri 
63110. 


DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Ķontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 


The Department of Ophthalmology 
of the 
University of lowa 
announces an 


International Workshop 


NEURO-OPHTHALMOLOGY 


with sessions on 


PERIMETRY 

PUPILS 

OPTIC DISC & VER __.. 
EYE MOVEMENTS 

CT SCANNING 


Frisén, Sweden 
Thompson, lowa City 
. Glaser, Miami 
Daroff, Miami 
Sanders, London 


IOWA CITY, IOWA 


November 10-12, 1977 


Organized by H. Stanley Thompson, M.D. in collabora- 
tion with many others, among them: Drs. Alper, Ander- 
son, Bell, Bourgon, Burde, Corbett, Dell'Osso, Grimson, 
Hayreh, Hedin, Loewenfeld, Miller, Moseley, Meek, Os- 
soinig, Purcell, Regan, Robinson, Schatz, Trokel, Troost, 
Tso, Van Allen, Zee. 


Director of Conferences 
lowa Memorial Union 

The University of lowa 
lowa City, lowa 52242 


For more information write: 


FACULTY PLACEMENT SERVICE 
ASSOCIATION OF UNIVERSITY PROFESSORS 
OF OPHTHALMOLOGY, INC. 


The Faculty Placement Service of the Associ- 
ation of University Professors of Ophthalmology, 
Inc. is established to aid ophthalmologists, phy- 
sicians in related fields and vision research sci- 
entists interested in becoming associated with 
University Ophthalmology Programs. This service 
functions by receiving information from applicants 
and distributing this material to Ophthalmology 
Program Chairmen. 


Application forms may be obtained from the 
Secretary-Treasurer of the Association of Uni- 
versity Professors of Ophthalmology, Inc. 


To participate in the Faculty Placement Service, 
send the completed application form and a reg- 
istration fee of $15.00 to: 


Gerald L. Portnoy, M.D. 

Professor and Chairman 

Department of Ophthalmology 

Univ. of California School of Medicine 
Davis, California 95616 œ~ 
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British Journal of or 


~ Ophthalmology | 





P a 
May 1977 Vol61 No5 aS 
Editorial: Current status of intraocular lenses 
Sixteen months’ experience with 140 posterior chamber intraocular lens implants. John L. r 
Pearce ! 
Technique of implantation of extrapupillary iris lens: 8 years of clinical experience. M. M. Kras- 
nov 
Aphakic macular oedema following prosthetic lens implantation. David Easty, Neil Dallas and 
Ronan O'Malley 
Posterior dislocation of an intraocular lens implant and its removal. A. M. Chowdhury and J. F. 
Bras 


Pseudophakic pupillary-block glaucoma. David Werner and Martin Kaback 
Effect of topical atenolol on intraocular pressure. Karin Wettrell and Maurizio Pandolfi 
Reticulin fibres in relation to retinal vessels. Amjad Rahi and Norman Ashton 


Comparison of ocular hypotensive effects of acetazolamide and atenolol. Margaret J. MacDonald, 
Sheila M. Gore, Patricia M. Cullen and Calbert I. Phillips 


Atenolol eye drops in glaucoma: a double-masked, controlled study. Calbert I. Phillips, Sheila 
M. Gore, Margaret J. MacDonald and Patricia M. Cullen 


Beta-adrenergic receptor blocking drugs: tear lysozyme and immunological screening for adverse 
reaction. J. A. Mackie, D. V. Seal and J. M. Pescod 


Astigmatism in cataract surgery. Maurice H. Luntz and Desiree G. Livingston 
8 Book Reviews 


SE EERE DSR Te NEES CEES AE: TENGE IOS O SE > bel STE EE o 


Annual Subscription (12 issues a year) $65.50 


EL EE SE SI I AER OE, GE SA LEESON 


All subscriptions to the United States can be ordered from the BRITISH MEDICAL JOURNAL, 
1172 Commonwealth Avenue, Boston, Mass. 02134. Subscriptions for all other countries should 
be ordered from the Subscription Manager, BRITISH MEDICAL JOURNALeB.M.A. House, 
Tavistock Square, London, WC1H 9JR, England, or through any leading subscription agent or 
* bookseller. 
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A PLASTIC SUNGLASS IN A VERSATILE, PRAC- 
TICAL DESIGN THAT PROVIDES EXCELLENT 
TOTAL LIGHT SPECTRUM CONTROL 


NoiR 
SUNGLASSES 


FACULTY POSITION 
; AVAILABLE 


Visual Psychophysicist, with formal fel- 
lowship experience in clinical applica- 
tions of visual field and acuity testing is 
sought for well established University 
Department of Ophthalmology, academic 
rank commensurate with credentials. 
Qualifications include a Ph.D. in Psy- 
chology and two years of postgraduate 
training in clinical visual psychophysics. 
Duties include teaching and research. 
Salary based on strict full time rank. Send 
curriculum vitae, bibliography and ref- 
erences to Gerald L. Portney, M.D., 
Department of Ophthalmology, Uni- 
versity of California, Davis, CA 
95616. 


Open until filled. 



















\“ — 








Appreciated by contact lens wearers, post op cataract pa- 
tients, winter/summer sports enthusiasts, and automobile 
drivers. 










Versatile, Practical Design 

May be worn over ophthalmic spectacles (even cataract) 
or alone. Side shielding temples keep out extraneous 
light and wind. 









Total Light Spectrum Control 

NoIR sunglasses use a complex system of absorbers to 
control the total light spectrum. Ultraviolet light is com- 
pletely absorbed. Near infrared light transmission levels 
are kept well below the levels of visible light. Visible 
light transmission is never higher than 19% . . and 
is available in levels as low as 2% of visible light in the 
more expensive models 

Discomfort and fatique are greatly reduced or eliminated 
by keeping the total amount of light energy absorbed by 
the eye at a very low level. 



































Suggested Retail 

$10-$12, Model 101 (amber) and Model 102 (grey green) 

$40.$50, Model 107 (dark amber), Model 108 dark grey- 
green) and Model 109 (dark green). 


NOTE: Not available in a true grey color. Plano only. 


MEDICAL PRODUCTS DIV., 
Recreational Innovations Co. 


P.O. Box 203, Dept. 15B © Saline, Michigan 48176 
(313) 769-5565 
Booth #384, beween booths 263 and 264. 




















AN EQUAL EMPLOYMENT OPPORTUNITY — 
AFFIRMATIVE ACTION EMPLOYER. 













See us at the 


SHEETS IMPLANT COURSE 


COURSE DATES: 
August 11, 12 & 13, 1977 — December 1, 2 & 3, 1977 — April 6, 7 & 8, 1978 


As an organization accredited for continuing medical education, the University of Texas Health Science 
Center certifies that this continuing Medical education offering meets the criteria for (24) credit hours 
in Category 1 of the Physicians Recognition Award of the American Medical Association provided it is 
used and completed as designed. 
















FACULTY: 










John H. Sheets, M.D. Ron Barnet, M.D. Charles Bechert, M.D. 
Odessa, Texas Sun City, Arizona Fort Lauderdale, Florida 
Richard Binkhorst, M.D. Dick Kratz, M.D. Charles Key, M.D. 
New York, New York Van Nuys, California Dallas, Texas 
Jim Little, M.D. William Harris, M.D. Jared Emery, M.D. 
Oklahoma City, Oklahoma Dallas, Texas Houston, Texas 
John Beale, M.D. Henry Hirschman, M.D. Bill Snyder, M.D. 
San Francisco, California Long Beach, California Dallas, Texas 
Robert Azar, M.D. Robert Sinskey, M.D. Miles Galin, M.D. 
New Orleans, Louisiana Santa Monica, California New York, New York 


Basic Information, Live Surgery, Intra Capsular with Lens, Extra Capsular with Lens, All 
Popular Lens Types, Practice Surgery (with microscopes), Complications and Advanced. 
Techniques. 










(For information and registration contact Barbara Burge, Executive Secretary, P.O. Box 
7016, Odessa, Texas 79760. Phone: Area Code 915 366-2803) r 


REGISTRATION FEE: $850.00 


— 
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PARS PLANA VITREOUS SURGERY 


THE MIAMI TECHNIQUE Pie 
THE BASCOM PALMER EYE INSTITUTE NOVEMBER 10, 11, AND 12, 1977 
INTRODUCTORY COURSE ° 


THE MEDICAL COLLEGE OF WISCONSIN MAY 4 and 5, 1978 
ADVANCED COURSE 


Vitreous surgery courses are offered on a semi-annual 
basis. 

The three day course in Miami is intended for surgeons 
beginning vitreous surgery and will emphasize instrumen- 
tation, basic surgical techniques and indications. Practical 
experience will include a one-day surgical laboratory 
session. The surgery set-up in the operating room will be 
demonstrated and video tape recordings will be discussed. 

The course in Milwaukee is intended for surgeons with 
experience in vitreous surgery and will emphasize ad- 
vanced surgical techniques, selected indications, results 
and complications. Observation of live surgery and video 
tape recordings are planned. 


Courses approved by AMA for continuing education. 
Registration fee: Milwaukee $225.00 





Miami $400.00 

FACULTY 
Thomas M. Aaberg, M.D. University of Miami 
Medical College of Wisconsin Bascom Palmer Eye Institute WRITE TO 
Steve Charles, M.D. George Blankenship, M.D. George Blankenship, M.D. 
Memphis, Tennessee John Clarkson, M.D. Bascom Palmer Eye Institute 
Ronald G. Michels, M.D. Mary Lou Lewis, M.D. P.O. Box 520875, Biscayne Annex 
The Johns Hopkins Hospital Robert Machemer, M.D. Miami, FL 33152 
Baltimore Guy O'Grady, M.D. 








Il VENEZUELAN CONGRESS OF OPHTHALMOLOGY 


CARACAS-VENEZUELA — NOVEMBER 20-25, 1977 






OFFICIAL SUBJECTS GUESTS OF HONOR 










Retinal Detachment Dr. Francisco Contreras PERU 






Dr. William H. Havener U.S.A. 

Cornea Dr. Norman S. Jaffe U.S.A. 

Cataract Dr. Gerd Meyer-Schwickerath GERMANY 
Dr. David Paton U.S.A. 






Dr. Robert N. Shaffer U.S.A. 
COURSES Dr. Alberto Urrets-Zavalia ARGENTINA 






Fluorescein Angiograph Dr. Carlos Vera-Cristo COLOMBIA 
F on Dr. Juan Verdaguer CHILE 
Glaucoma Dr. Abraham Werbb ENGLAND 







Ocular Pathology — Tumors 





PLACE: Hotel Caracas Hilton, Caracas, Venezuela 
DATE: November 20-25, 1977 $ 
LANGUAGES: Spanish-English (simultaneous translation) 
REGISTRATION FEE: $120 practicing ophthalmologists 
$ 60 residents and accompany members 










‘For additional information, please write to Dr. Guillermo Pereira (president) or Dr. Dario 
` Fuenmayor (seeretary). Apartado de correo del este 50150, Caracas 105, Venezuela. 






















-Glaucoma Fellowship 


The Department of Ophthalmology at St. Vin- 
cent’s Hospital and Medical Center of New York 
in cooperation with the Department of Ophthal- 
mology of the Cabrini Health Care Center offers a 


` One-Year Glaucoma Fellowship 


under the direction of 
G. Peter Halberg, M.D., F.A.C.S. 
to start September 1, 1977 


Annual stipend of $16,000 with 
additional benefits. 


Write and send curriculum vitae to Robert A. 
D'Amico, M.D., Director, Department of Oph- 
thalmology, St. Vincent's Hospital and Medical 
Center of New York, 153 West 11th Street, New 
York, New York 10011. 


FRIENDS OF MOORFIELDS 
RESEARCH FELLOWSHIP 
IN OPHTHALMOLOGY 






Applications are invited for a Research 
Fellowship in Ophthalmology—value 
£5,750. The Fellowship is open to na- 
tionals of any country and is tenable at 
the Institute of Ophthalmology and 
Moorfields Eye Hospital for one year from 
1st January 1978. 






Application form and further particulars 
can be obtained from the House Gover- 
- nor, Moorfields Eye Hospital, City Road, 
London ECIV 2PD, England, to whom 
applications should be returned by 30th 
September 1977. 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG. V.A. 
A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


13th Annual Scientific Assembly 
January 30-February 3, 1978 


to be held in conjunction with the 


SECOND INTERNATIONAL GLAUCOMA CONGRESS 
January 28 and 29, 1978 
Americana Hotel Miami Beach, Florida 


More than 100 leading ophthalmologists will present the 
latest information and share their expertise in clinical 
ophthalmology, under the direction of Prof. Jules Francois, 
Chairman; Dr. David Paton, President; Dr. Harvey Lincoff, 
President-Elect; and Dr. Claes Dohiman, Immediate Past 
President. Major Seminars include Glaucoma, Cataract, 
Cornea, Vitreous-Choroid-Retina, Contact Lens, Pediatric 
Ophthalmology, and Cosmetic Surgery, all with panel 
discussions and question-and-answer sessions. 


Tutorials and workshops will be offered in Intraocular 
Lens Surgery, Extracapsular Pseudophakia With Phako- 
fragmentation, Microsurgery, External Ocular Diseases, 
Gonioscopy, Cosmetic Surgery, Metabolic Eye Diseases, 
Ophthalmodynamometry, Ophthalmography and Doppler 
Echography, Dyslexia and Perceptual Problems in Oph- 
thalmology, and others. 

A highlight of the week will be the Second International 
Glaucoma Congress, featuring a faculty of moresthan 40 
world-renowned experts in glaucoma. 

This Continuing Medical Education offering meets the 
criteria for up to 50 hours of credit in Category 1 for the 
Physician's Recognition Award of the American Medical 
Association. 

FOR FURTHER INFORMATION AND COMPLETE PRO- 
GRAM, WRITE: American Society of Contemporary Oph- 
thalmology; 6 North Michigan Avenue; Chicago, Illinois 
60602. (312) 236-4673. j 
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AN OBJECTIVE APPRAISAL OF INTRAOCULAR LENSE 


November 30-December 2, 1977 


This will be a different sort of a course on intraocular lenses, focusing on the indications and con- 
traindications, long term results, complications, and alternative modes of therapy including continuous- 
wear soft contact lenses. Frequent discussion periods will encourage a full candid interchange of ex- 
perience and ideas. 


The course will attempt to define the Proper role of intraocular lenses in modern cataract surgery. 
This program is acceptable for Category | credit towards the American Medical Association Physician's 
Recognition Award and the Certificate in Continuing Education of the California Medical Association. 


PROCTOR LECTURER — ° 


Norman S. Jaffee, M.D., Bascom Palmer Eye Institute, University of Miami School of Medicine, 
Miami, Florida 


PROGRAM CHAIRMAN — 


Alexander R. Irvine, M.D., University of California School of Medicine, San Francisco, California 
John A. Stanley, M.D., University of California School of Medicine, San Francisco, California 


GUEST FACULTY — 


ifornia, Los Angeles, California 
chool of Medicine, Irvine, California 
hool of Medicine, Los Angeles, California 
Montague Rubin, F.R.C.S., Moorefield Eye Hospital, London, England 

William H. Spencer, M.D., Pacific Medical Center, San Francisco, California 

Walter J. Stark, M.D., Johns Hopkins Hospital, Baltimore, Maryland 

David Worthen, M.D., University of California School of Medicine, San Diego, California 

and the faculty of the University of California School of Medicine, Department of Ophthalmology, 
San Francisco, California 


For further information please contact: Extended Programs in Medical Education, University of Cali- 
naala; Room 569-U, Third and Parnassus Avenue, San Francisco, California 94143 or call (415) 
666-4251 


THE PALO ALTO RETINAL GROUP 
and 
THE PALO ALTO RETINAL RESEARCH FOUNDATION 


announce 


The Palo Alto Course in Diagnosis and Management of Retinal Disease 
15th Course — January 19, 20, 21, 1978 
nd 


THE PALO ALTO UPDATE COURSE 


(“Refresher” for previous attendees of 3-day Laser Course) 


January 18, 1978 


PALO ALTO RETINAL GROUP FACULTY: 
H. Christian Zweng, M.D. Hunter L. Little, M.D. Robert L. Jack, M.D. 
GUEST LECTURERS: 
Lloyd M. Aiello, M.D. 
Arnall Patz, M.D. Howard Schatz, M.D. 
Francis L'Esperance, M.D. Arthur Vassiliadis, Ph.D. 
THE THREE-DAY COURSE IS DESIGNED: 
. + » to give up-to-date information on retinal diseases. 
- » » to give a basic knowledge of retinal fluorescein angiography. 
- » . to give an understanding of how lasers work and of currently available argon laser photocoagulators. 
- . . to give an understanding of “quantitative” photocoagulation. ; 
- » tO give current indications for, contraindications to, and complications of argon Igser 
photocoagulation. 
- - to give demonstrations of actual use of argon laser photocoagulation. 


m REGISTRATION FEES: 


THREE-DAY COURSE: $400 (includes lectures, 2 luncheons, cocktail party, banquet) 
UPDATE COURSE: $150 (includes lectures and luncheon) 


ENROLLMENT IS LIMITED. ADVANCE REGISTRATION IS REQUIRED. 
i Retinal Course Coordinator (415) 326-8952 
- Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 
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MURO 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


e Helps maintain a tight 
lens fit 


e Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 14 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 









| N ationwide | tery operated instrument sterilizes itself when cur- 
! . . ` | rent flows. No-puncture safety feature also helps 
| Financial Corporation | prevent infection. Simple enough to be used by 
e Te = ig A SUBSIDIARY OF laymen (for cosmetic purposes only). 
l MrJ Speak 1-800-525-2131 CITICORP | Thousands of units sold for such varied profes- 
F. J. PD. yan > . . . | h 
Suite 927, 1660 South Albion St. (+) i sional application as removal 8f inverted eyelashes 
I Denver, Colorado 80222 to cosmefic use. 
Please send particulars | Clinically tested (copy on request). 
È Name | || PERMA TWEEZ & ATTACHMENT $22.45 
| Address | O Invoice after 30 days CO Check enclosed 
yf City i 30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
{ State MEY peace NO a L ] GENERAL MEDICAL CO., DEPT. JO-75- 
X Phorfé Not available = residents 1935 Armacost Ave., West Los Angeles, CA 90025 
Sper TT ionia or New Yor 






of 





FOR FURTHER INFORMATION WRITE TO: 


The $15,000 Professional 


A way to increase discretionary capital con- 
veniently, or solve personal cash flow prob- 
lems confidentially, without ever setting foot 
inside a bank. Your professional level income 
may qualify you for: 


We are a member of the Citicorp family, parent 
company of Citibank. We know the meaning 


individual accommodation. 


Inquire in confidence with no obligation. Call 
toll-free or mail the coupon below. 
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LENOX HILL HOSPITAL 


Announces a Symposium on - 
TUMORS OF THE EYELIDS, ORBIT AND OCULAR ADNEXAE 


October 27, 28, 29, 1977 


This Symposium will be devoted to the diagnosis, pathogenesis and treatment of tumors of the eyelids and orbit, em- 
phasizing basal cell carcinoma of the eyelids. The course will be presented by outstanding, ophthalmologists, ophthalmic 
plastic surgeons, plastic Surgeons, x-ray therapists, dermatologists, immunotherapists, cryosurgeons and patholo- 
gists. R 

The format will consist of lectures, panel discussions, surgical films and videotapes of surgery. J 


THE FACULTY WILL INCLUDE: 
Albert Hornblass, M.D., Course Director 































Edgar Berry, M.D. Lazlo Bird, M.D. 
Charles Beyer, M.D. Morris Leider, M.D. j 
Jackson Coleman, M.D. David Soll, M.D. 
. Anthony Domonkis, M.D. Byron Smith, M.D. 
Andrew Ferry, M.D. Perry Robins, M.D. 
Paul Henkind, M.D. Michael Tenner, M.D. 
Crowell Beard, M.D. Seamus Lynch, M.D. 
Henry Gougelman, M.D. Stephen Trokel, M.D. 
and others 






TUITION: 
Practitioners $200.00 — Residents $75.00 






Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 







Courtesy Loan 










a up to $15,000 a on signature alone 
a entirely by mail 




















PERMA TWEEZ® ELECTROLYSI 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 





professional courtesy, and we specialize in 
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—-WORD IN EYE 


<- o TRE 
FIRST PLAGE 
TO LOOK FOR 
THE LAST 








INSTRUMENTS. 





For over 80 years, Sklar has produced 
quality instruments to meet the specific 
requirements of the ophthalmologist. 


Request our Eye Instruments catalog, 
the one source for all your instrument 
needs. 
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E Please send nie the Sklar Eye 

~ Instruments catalog. 

w M.D 
w NAME 

a 

g ADDRESS 

hi CITY STATE ZIP 
CETE ELLiLCiL_itigi ii gs 


° aa 


AMERICAN JOURNAL OF OPHTHALMQLOGY 





Please 
Mark Your 
Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokyo University Medical School 


A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information and registration write to: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebanon, Indiana 46052 


A special favorable room rate has been ar- 
ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.GS. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A.C.S.” 
Meeting Secretary 3 
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DIAGNOSE ANOMALIES OF i 
EXTRINSIC OCULAR MUSCLES shen l. Ls 
"STRABISMOMETER DACRYOCYSTORHINOSTO if x 

A New Easy-to-Use Instrument ||| L. T. JONES M.D. 2.2MM | _ 


TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


® Quick and accurate measurement of subjective angle of squint. 
© EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


© Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 




























Diagnostic (1) IN SETS 
evaluations OF STANDARD 

are made on SIZES 

a special 

tangent screen . 
calibrated in (2) IN SETS 


OF SPECIFIED 


prism diopters | 
ag SIZES 


















(3) SIZED 
INDIVIDUALLY 













A 

y Complete kit consists of: 2 hand projectors — trans- 
\ former—red and green spectacles and instruction 
#5 manual—compensated tangent screen with pad of 
recording charts. 

Complete refund guaranteed if not satisfied 7 days 


after receipt. 
eblgation ie Chott $149.00 
ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 œ» Morton Grove, Ill. 60053 





ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS 

SCIENTIFIC GLASS BLOWING CO. 

2025 S.W. BRIGGS COURT 

BEAVERTON, OREGON 97005 (503-644-3507) 


















“L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY, 1965. 
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Just out of press ! 


Alfred VOGT 


Lehrbuch & ATLAS DER SPALTLAMPENMIKROSKOPIE. 


Berlin (Springer) & Schweizer Verlagshaus Zürich 1930-1942 


2nd edition in three volumes 
Vol. 1 (Technique & Methods, Cornea & Anterior Chamber) containing 83 plates 
Vol. 2 (Lens & Zonula) containing 163 plates 
Vol. 3 (Iris, Vitrious & Conjunctiva) containing 150 plates 


90 percent of the 2346 figures on these plates are colored 


This celebrated Atlas on Slit-Lamp-Microscopy of the Living Eye has now been reprinted in 
colors on enamelled paper of the finest quality! Price of the complete set: DM 1400. — 
$32°50 Postage. (US $ 627,50) x 


° SEND YOUR ORDERS DIRECTLY TO THE PUBLISHER (with remittance) 


J. P. Wayenborgh, publishers 
Postfach 646 
D-5300 BONN-BAD-GODESBERG (West Germany) 


"s the Origine 
It's the > (Haag-Streib 


Perimeter 940 


Originals have value in the healing 
arts as well as in the fine arts. 

The GOLDMANN PERIMETER 940 by 
Haag-Streit is a prime example. 








A product of the world’s ophthalmolo- 
gical instrument leader, the Goldmann 
Perimeter provides high accuracy and 
economy of time. 
The unit standardizes target size, 
luminosity of target and background 
and all other examination variables as 
well. 
With its unique, patient-activated 
recording device, the Model 940 elimi- 
nates errors and simplifies target 
presentation control. 
There are two original Goldmann 
models, the 940-K7 for kinetic perime- 
try and the 940-ST for static and kinetic 
perimetry. 
If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag- -Streit 
dealer. They will be glad to send full 

` information on the Goldmann Rerime- 
and now... delivery from stock ter and our many other fine products. 





Haag-Streit Service, Inc 


Subsidiary of Haag-Streit »\G,, Berne, Switzerla 
P.O. Box 127, 6 Industrial Park 
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OPHTHALMOLOGY BOARD REVIEW COURSE 


DECEMBER 12-17, 1977 






sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 






The University of Texas Health Science Center at Houston, 
The Medical School 







The Annual Ophthalmology Board and Recertification Review Course will begin at 8:00 
a.m., Monday, December 12th and end at noon, Saturday, December 17th. Lunch will 
be served each day. 








Tuition: $500.00 






For further information, contact: 






Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 









Buy ANTERIOR 
( J) SEGMENT 
la” CAMERA 


The fully automatic ASC system 
is designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 

Significant advantages of ASC 
are that the flash system is equip- 
ped with flexible arms so the light 
reflex may be adjusted to the 
areas of the cornea which will not 
interfere with the quality of the 
photographs. 

The magnification and intensity 
of the light source enables clear 
photographs of iris detail, intra- 
ocular lenses, as well as routine 
corneal & conjunctival pathology. 

The ASC improves record 
keeping during treatment and 
increases convenience in research 
and teaching situations. 





Model 1355 


. Sold exclusively by - 
Visual Horizons B a 
208 Westfall Road: ~ 


~ Rochester, NY Eye Photographs by the Department of Ophthalmology - 
(716) 442-3600” Park Ridge Hospital - Rochester, NY 
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c|- WHEN THE DOCTOR DIES 


DOI 


You will probably need to know these items: 


1. Social Security Number or Taxpayer's Identifica- 
tion Number 

2. Accountant or Estate Planner: Name, address, 
phone number 

3. Attorney: Name, address, phone number 

4. Employee(s): Name(s), address(es), phone num- 
ber(s), details of termination of services 

5. Insurance Agent (and/or Estate Planning Man- 
ager): Name, address, phone number 

6. Stockbroker: Name, address, phone number 

7. Trust (if established): Name of Trustee, address, 
phone number, name of bank's representative, 
phone, extension if the trustee is a bank 

8. Will: Location, location of any codicils 

9. Home: Location of deed, mortgage papers, etc. 

0. Office: Location of deed or lease, mortgage 
papers, duration of lease or mortgage, provision 
for settling in event of death 

11. Other real estate: Location(s) of deed(s) or 

mortgage paper(s) 


12. Life Insurance: Location of policies 

13. Other Insurance: Location of policies 

14. Temporary coverage of the Practice: Name, ad- 
dress and phone number of an associate 

15. Securities: Location of policies 

16. Current unpaid bills: Location 

17. Outstanding obligations: Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 

18. Safety Deposit Box(es): Location(s), number(s), 
location of keys 

19. Savings Account(s): Location(s) of passbook(s) 

20. Checking Account(s): Location(s), location(s) of 


checkbook(s) 
21. Financial Records: Location 


22. Cash: Location of receipts, unbanked cash, source 
of cash for immediate needs 

23. Tax Information: Location 

24. Accounts Receivable: Location, the Doctor's views 
on collecting current and delinquent bills 

25. Notes, loans, mortgages, etc., due from others: 
Location of items 

26. Notifying patients: Method preferred by the doc- 
tor, location of appointment book 

27. Notification: Hospital(s)—(Administrator), phone 
numbers: colleagues, phone numbers, Societies, 
etc., phone numbers 

28. Veterans Administration: Branch of Service, date 
of discharge, service number, VA number(s), lo- 
cation of discharge papers 

29. Blue Cross, etc.: Policy numbers of Blue Cross, 
Blue Shield and other Health Insurance (see later 
discussion) i 

30. Narcotics: Location of drugs, tax stamp, narcotics 
ledger, narcotics order book 

31. Equipment (major): Purchase price, sales outlet 

32. The Doctor's views on disposition of property, 
securities, anticipated income, etc. 

33. Birth and Marriage Records: Location 

34. Citizenship Papers (if applicable): Location 


in addition to the foregoing but subject to the rights 
and duties of the Executor or Administrator, you may 
become involved with the following: 


|. Probate of the Will: Your attorney will do 
this. 


Il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice, requesting disposition 
forms which must be completed and returned. 


IIl. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests. Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidential and diagnostic infor- 
mation in them should not be disclosed directly to 
the patient because of the risk that he might mis- 
interpret them. 


C. All patients’ medica! records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should be 
preserved until two years after the patient reaches 
twenty-one. When possible, records should be kept 
for twenty-five years. It should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate or the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. It is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door “Call (office phone 
number)” will relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter. 





If the physician’s secretary is retained tempegrarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. e 
The accountant and/or 


VI. Taxes: attorney 


should take care of all of this in connection with the 


financial records. ‘ 
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VII. Stopping advertising mail: It may take a 
year for knowledge of the Doctor's death to reach 
all the mailing lists; there is no central clearing 
office. You may perhaps choose to let it run out in 
this fashion, or you may write “Deceased return to 
sender” on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


Vill. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settle 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant. 


IX. Consideration of Sale of Practice: If the 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
lose value. It can be advertised in the State Medical 
“Journal” and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
be made immediately as regards patients in the 
hospital. 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


XII. Insurance: 


A. Malpractice Insurance: A refund on un- 
used premiums may be possible. Find the policy 
and consult the local agent. 


_ B. Liability and other Insurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
rote the issuing company or your insurance 
agent. 


C. Health and Hospital Insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


XIII. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deserved benefits. 
Help with this can be had through the Veteran’s 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 


In this connection, save the Doctor's discharge papers 
permanently. It is possible that Pensions or other 


forms of remuneration may be provided in the future = 


XIV. Social Security: Nearly all physicians are * 


now covered by the Social Security Act. Visit the Social 

Security Office serving your area to find out what 

benefits are available to you. Be certain to have the 

“sid Social Security or Taxpayer Identification 
umber. 


XV. Automobile(s): Title, if in Doctor's name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Equipment: It is best disposed of as part 
of the practice, if possible. Otherwise, it might be 
possible to obtain an estimate of value from one of 
the reputable equipment vendors and then sold either 
privately, through an advertisement in the State 
Medical “Journal” or to a dealer of used equipment. 
One of the Doctor’s colleagues can give you the names 
of the major supply dealers serving your area. 


XVII. Current bills: These must be paid, but not 
until the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscription refund if you do not wish to con- 
tinue them. 


XIX. Dues: There is ordinarily no refund on 
Medica! Society dues unless hardship exists.. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Society of Internal Medicine has 
learned with regret of the Doctor's death. We wish 
to extend our condolences. We: realize that you will 
have many tasks in connection with settlement of the 
estate. To assist you the Society has prepared this 
pamphlet. 


It should be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Doctor died with a Will) or the Administrator (if 
the Doctor died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Doctor’s survivor. We recommend that the sur- 
vivor discuss the contents of this pamphlet with the 
Executor or Administrator of the Doctor's estate as 
soon as possible. 





REPRINTED WITH PERMISSION FROM THE AMERICAN SOCIETY OF INTERNAL MEDICINE. 
THIS BROCHURE WAS PREPARED BY THE NORTH CAROLINA SOCIETY OF INTERNAL 
MEDICINE AND THE CLEVELAND (OHIO) ACADEMY OF MEDICINE. 
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For trial correction 
and orthoptic training: 


CLIP-ON PRISMS 


by BERENS 


A Prism power and axis are clearly 
marked on edge of each round prism. 
May be rotated to any axis. Avail- 
able in sets and loose prisms of 
40 mm. or 44 mm. diameter. Avcilable 
through optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 




















SEMI-ANNUAL 


Oruloplastic Surgical Dissection Course 
of the 
Nem York Medical College - Westchester County Medical Center 


Wednesday, Nov. 2, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical 
Seminar 


Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 
Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergmann; V. Boniuk; R. Coburn; N. Cousins; 
M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor: S. Hecht; T. Hoyle; A. Leonard; M. Kraft; 
D. Praeger; H. Settles; G. Wiggs; D. Wolfley; D. Alleg, and others. Course Directors: Michael 
Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic 
Plastic Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic 
surgical course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 


REGISTRATION: Limited Enrollment CREDIT: 38 hrs. Category | A.M.A. & C.M.E. 








INQUIRE: Ms. Tamkin, c/o Dr. Pierre Guibor 
630 Park Avenue, New York, NY 10021 .: 
(212) 734-1010 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS MEETINGS 


PEOPLE SERVICES 
PRACTICE SUPPLIES 


1x. 3x or 
Rates more 
30 words or less $12.00 $10.00 
. - .@ach additional word 1.00 .85 


Count words, including abbreviations. Initials and numbers count 


as one word. (Box 000, American Journal of Ophthalmology— 
counts as six words) 


Display ads. Set within ruled border. One inch minimum $45.00 
per inch. Forms close 1st of month preceding month of 
issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 

American Journal of Ophthalmology 
233 East Ontario Street, Suite 1401 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


We offer a six month’s fellowship in ophthalmic 
surgery with specialization in phacoemulsifi- 
cation and IOL implantation. Applicant must 
have completed residency and be able to obtain 
temporary Texas license. Fellowship is under 
the direction of William S. Harris, M.D., Mary 
Shiels Hospital, 3515 Howell St., Dallas, Texas 
75204. 


DON DIAMOND 
CONTACT LENS SERVICE 


In-Office Sitting 
For Ophthalmologist 


NY area, Long Island, Westchester 


Experienced, Licensed Personnel. Fit Your 
Patients in Your Office. Hard and Soft Lens 
(Incl. B & L, Hydrocurve and Softcon). 


For Details and Prices, Tel.: 516-561-2423 


$ 





Are you thinking of retiring? Possibly inSoutherp Cali” 


fornia? Unusual opportunity. Offiçe Ophthalmologist 
to work 2-5 days a week in leading eye surgeon's of- 
fice in which all new and sophisticated diagnostic 
techniques are utilized. Write Box 171, Encino™CA 
91316. e z 


Wanted: Ophthalmologist to associate in established 
practice in Pacific Northwest coastal city of 40,000. 
Retiring two years or less. Beautiful, modern, spacieus ~ 
Office. Initial rent-free period. Box 038 AJO. 


Ophthalmologist: 33, university trained, married, 2 chil- 
dren, desires relocation to East Coast. Interested in 
association or partnership. Box 048 AJO. 


Vitreoretinal Surgeon completing 18 month Boston 
program seeks Association with teaching potential in 
San Diego, Arizona, Nev, Calif. Box 053 AJO. 


NORTHERN MAINE provides professional practice and 
country life in the St. John River Valley. Estimated 
19,000 residents. Sportsmen are half/hour from Al- 
lagash Wilderness Waterway; hour from airport to all 
points. Office space provided and first year salary 
guaranteed at modern 70-bed JCAH Northern Main 
Medical Center. Write or call Ray H. Davis, Jr., Exec- 
utive Director, 143 E. Main St., Ft. Kent, Maine 04743. 
1-207-834-3155. 


Third Ophthalmologist Wanted, to join busy University 
affiliated ophthalmologists near Ann Arbor, Michigan. 
Subspecialty interest desired. Terms negotiable. Huron 
Ophthalmology, P.C., 103 Arnet Street, Ypsilanti, 
Michigan, 48197. Phone 313-482-6897. 


FOR SALE: DIOPTRON, brand new, never used, full 18 
month guarantee by the company, must sell due to 
change in plans, discounted. Call 313-96 1-7 107. 
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SANTA BARBARA, CALIFORNIA 


STYLE NO. 1 STYLE NO. 2 


WE ARE SHIPPING 
90% OF YOUR ORDERS 
WITHIN 24 HOURS 


Lens dia 5mm 


mw STYLE 8 (Anterior Chamber Lens, plano convex) Haptic dia 6mm 


Diopters 16.0 to 20.0 ...... AVAILABLE IN STOCK 


= PMMALOOPS, Diopters 16.0 to 20.0 
Styles 1, 2,3,4,5,6,7..... AVAILABLE IN STOCK 


= LENSES AND LOOPS OF SAME MATERIAL 


Lens dia 5mm 
Haptic dia 6mm Lens dia 5mm 


m STYLE 9 (Iris Plane Lens) STYLE NO. 6 
Diopters 16.0 to 22.0 ...... AVAILABLE IN STOCK —_~ 


mw LENS POWER RANGE i 1} 
+10.0 to +27.0 Diopters, 0.5 Increments. ; il / ( 
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Lens dia 5mm 





STYLE NO. 8 


Lens dia 6mm 






Lens dia 5mm Haptic dia 12.0, 
; Haptic dia 6mm 12.5, 13.0, 13.5mm 
Tio aa 
STYLE NO. 9 
m IN-TROC™ Intraocular lenses are sealed into a Lenstray™ with a peel tab. Pie 


m The Lenstray™ is sealed into a peel pouch. 
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= The lenses are all ETO sterilized in a Surgidev Lenstray™ at no extra charge. 


® Prior to placement in stock, the lenses are held in quarantine approximately two weeks until 
written reports are received from a qualified laboratory confirming their sterility. 
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Lens dia 3.5mm 





S) INTRAOCULAR LENS 
T O x For Information or Ordering Call Collect 
- R C (805) 965-1085 


1528 CHAPALA STREET èe SANTA BARBARA, CALIF. 93101 








A SURGIDEV PRODUCT 





CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 
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Though it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 


ocular steroids. 


In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity? 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory. activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 

twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 

achieved significant concentra- 

tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that’s why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 
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Pred Forte 



























Pred Forte” (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE* contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or ‘enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7 Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor: 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 
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REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bwavailability and therapeutic effective- 
ness of topicaily administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid. 


AIIERCAN Irvine, California 
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Generic Pilocarpine 
isn’t really cheaper- 
and it isn’t any better) 


Are there meaningful savings for the patient when you pre- 
scribe pilocarpine generically? Judge for yourself. In a national survey 
of 800 pharmacies}, the cost to the patient for a 15 ml prescription of 
Isopto Carpine 4% was $3.00, while the cost for 15 ml generic 4% 
pilocarpine was $2.99. The saving: one cent! Similarly, the difference in 
price between 15 ml Isopto Carpine 1% and 2% and its generic equiva- » 
lents came to a matter of pennies. In short, some drugs may be substan- 
tially cheaper when prescribed generically, but not Isopto Carpine. 


Are there other advantages to generic pilocarpine? It’s 
doubtful. Clinical studies have documented the effectiveness of Isopto 
Carpine in reducing intraocular pressure’, and the ability of the Isopto 
vehicle to prolong corneal contact time? and to lubricate and soothe. 
Isopto Carpine has been used with satisfaction for 24 years. You can 
prescribe it in any of eleven concentrations (from 0.25% to 10%), and 
your patients will find it in just about any pharmacy in the country, 
even abroad. For patients with limited means, Isopto Carpine is avail- 
able through the Alcon Needy Assistance Program at no cost whatever. 


All things considered, why prescribe generic pilocarpine 
when there is Isopto Carpine? 


ALCON LABORATORIES, INC. Fort Worth, Texas 76134 


ISOPTO CARPINE 


(PILOCARPINE HYDROCHLORIDE) 


References: 

i. National Prescription Audit, IMS Ltd., 1974. 
2, Haas, J. S. and Merrill, D.L.: Am. J. Ophthal, 54:1, 1962. 
3. Linn, M. L. and Jones, L. T.: Am. J. Ophthal. 65:1, 1968. 





Description: A sterile ophthalmic solution. Each mi contains: Active: Pilocarpine 
Hydrochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Preservative: 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methyicellulose 0.5%. Inac- 
tive: Boric Acid, Sodium Chloride in 0.25%, 0.5%, and 1%. Sodium Citrate (to adjust 
DH in 1%, 1.5%, 2%, and 6%), Citric Acid in 0. 25% and 0.5% (to adjust pH). Purified 
Water. Contraindications: When constriction is undesirable such as in acute 
iritis. Warning: Systemic reactions are rare Precaution: Avoid overdosage. 
Adverse Reactions: Slight ciliary spasm with temporary reduction in visual 
acuity. Contact allergy may occur with prolonged use Sensitivity is in- 
frequently observed. Dosage: 2 drops in the eye(s) 3 to 4 times daily. How 
Supplied: 15 mi and 30 mi Drop-Tainer® dispensers 
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AVOID 
CONTAMINATION 
AND INFECTION 


-CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There’s little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 











Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 
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FLUOR-I-STRIP?A.T 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 









Wag The Ophthalmos Division 
AYERST LABORATORIES 
fam New York, N.Y. 10017 
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Fast, sure, diagnoses 
with OCU-SCAN, a hand-held Ultrasonic scanner. 


You get high resolution, magnified display of intra-ocular and orbital areas by 
simply holding a lightweight ingeniously engineered probe lightly against the eye- 
lid. There is no patient preparation in this procedure. Special requirements are 
accommodated by many built-in flexibilities—real time and gray scale displays, 

—— “A-scan” display, optional digital biometric measurements, 
optional image storage modes, and more, allin a minimum of 
space. Send this coupon for complete data. 






This Sonometric$ “B-scan” display revealed, in seconds, a 
retinal detachment with an anterior bridging 
membrane in a patient with a 
keratoprosthesis. 
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General 


Address manuscripts and other scientific communica- 


tions to Frank W. Newell, M.D., 233 East Ontario Street, 


Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely to 


= the AMERICAN JOURNAL OF OPHTHALMOLOGY. Two copies 


must be submitted; the second copy may be machine- 


duplicated. The entire manuscript, including case reports, 
footnotes, and references, must be typed in double space, 
with 1*/2-inch margins, on 81/2 by 11-inch heavy white bond 
paper. See Instructions to Authors (Am. J. Ophthalmol. 


84.289-292, August 1977). Copies of Instructions to Authors 


_ will be mailed on request. All manuscripts originating in 


A 


_ the United States must be sent by first class mail; those 


manuscripts originating outside of the United States must 
be sent airmail. Receipt of manuscript is acknowledged 
immediately. Author’s proofs must be corrected and re- 


turned within 48 hours to Manuscript Editor, 233 East 


Ontario Street, Chicago, Illinois 60611. 


Fifty tearsheets will be supplied without charge to the 


- author indicated on the first page of each article. Reprints 
_ may be obtained from Ophthalmic Publishing Company, 


233 East Ontario Street, Chicago, Illinois 60611, if ordered 
at the time proofs are returned. 


Address news items and society proceedings to Thomas 
Chalkley, M.D., 700 North Michigan Avenue, Chicago, 
Illinois 60611. 


Exchange copies of medical journals should be sent to 
David Shoch, M.D., 233 East Ontario Street, Chicago, 
Illinois 60611. 


Subscription, requests for single issues, notices of change 
of address, advertising and other communications should 
be sent to Ophthalmic Publishing Company, 233 East 
Ontario Street, Chicago, Illinois 60611. Change of address 
notices must be received at least 60 days in advance and 
must include both old and new addresses. 


Claims for copies lost in the mail must be received within 
60 days from the date of issue. 


Advertisement insertion orders and copy must be received 
before the first day of the preceding month for which the 
advertisement is scheduled. 
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Through the drape . . . even from across the room 


With the touch of a button on the cordless infrared remote 
control you photograph in sharp focus exactly what you see. 
Never move your hands or eyes from the operating scene. 
No cord, np cable release, no camera power supply cable, no 
extra person in the sterile area. At your command, anyone 
can push the button from across the O. R. This is a significant 
advance. 


With the new CONTAX RTS camera on any Zeiss Operation 
Microscope, you can enjoy unprecedented convenience, relia- 
bility and quality in fully automatic remote-controlled photog- 
raphy: 

automatic exposure selection 

automatic shutter release 

automatic film advance. 


Sharpshooting in the O. R.— 


THE GREAT NAME IN OPTICS 


CARL 
ZEISS | 


WEST GERMANY 






And when you use Operation 
Microscope 6 on a motorized 
floorstand, you enjoy 
in addition: 
motorized zoom 
motorized focusing 
motorized height adjustment 


Add to this the superb Zeiss optics, plus the widest choice 
of accessories for coobservation and documentation. Resull 
The most undistracting and convenient aids to ease the Durdel 
of microsurgery. 


Write for details. 


Nationwide service. : 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston,Chicago, Columbus, Houston 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660 
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We want to show you for the 
first time just what we've been 
working on. 

And we want you to see what 
were all about, too. 

We're the Medical Optics 
Center of one of the nation’s 


largest health-care corporations. 


Be sure to see our “uncover- 
ing’ at Booth 380. 
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Above all. 








The Ceiling Mount for all 
Zeiss Operation Microscopes 


1. Frees the O. R. floor of clutter 

2. Has absolutely noiseless 2-speed action 

3. Retracts 21” so surgical fields are fully cleared 
when no microsurgery is in progress 

4. Has a fast disconnect coupling for removal of the 

microscope 

5. Can be controlled with utmost precision by hand 
or foot panel 

6. Adapts to any ceiling height 

7. Accepts all attachments, including cameras and 
co-observation tubes 

8. Has proven totally reliable in operation 


For complete details, write Carl Zeiss, Inc., 444 Fifth Avenue, 
New York, N. Y. 10018. Or phone (212) 730-4400. 

In Canada: write, Carl Zeiss Canada Ltd., 45 Valleybrook Drive, 

Don Mills, Ontario, M3B 2S6. Or phone (416) 449-4660. 


Nationwide service. 


THE GREAT NAME IN OPTICS 






e BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


The Hoya LHI lens. 
The difference isclear. 
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Hoya LHI lens 
1.702 index 
—8.00D, 2.2mmCT 


Chances are the high-prescription 
glass lenses you've been prescribing 
improve your patient's eyesight, 
but are thick and unattractive. That's 
why Hoya invented the thin LHI 
lens, (1.702 index). Now people with 
high plus or minus prescriptions 
(+3 to +10D and —4 to —20D 
ranges) can feel comfortable about 
wearing glasses. 

LHI lenses are not only thinner 
and lighter than traditional glass 
lenses, they are vacuum-coated front 
and back with Hoya 99 Multicoated* 
This combination reduces unsightly 
myopic rings and transmits over 
99% of usable visible light. In 
addition, Hoya's LHI lens has a 
color dispersion factor of .40.2—the 
lowest dispersion of any comparable 


Crown Glass lens 
1.523 index 
—8.00D, 2.2mmCT 


lens— which greatly reduces color 
aberration for significant improve- 
ment in visual acuity. These combina- 
tions make Hoya the leader in the 
high index lens field. 

The lenses are finished or semi- 
finished, come only in glass, and are 
single vision. (Sizes 60 and 65 mm). 

The LHI lenses with Hoya 99 
Multicoated. It'll make you look 
good, too. 


HOYA LENS OF AMERICA. INC. 


“For further Hoya 99 Multicoated and LHI lens information call 


970 Knox Street, Torrance, CA 90502/National Wats: 800-421-1993 /California Wats: 800-262-1587 





or write: Hoya Lens of America, Inc. 
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to nonpurulent conjunctivitis* 
doesn't have to fill 
vour treatment tray. 


All you need is one small bottle of 
Blephamide® And here's why. 

Blephamide decongests with phe- 
nylephrine. Soothes and lubricates 


with Liquifilm® (polyvinyl alcohol 1.4%). 


Fights the infection with sulfaceta- 
mide. And calms the inflammation 
with prednisolone acetate. 

As far as Blephamide is concerned, 
treating the cause of nonpurulent con- 
junctivitis is only half the job. That's 





why you'll find a mild decongestant 
and soothing lubricant in Blephamide 
to treat the complaint. Add to that 
the once-a-night convenience of 
Blephamide® S.0.P® sterile ophthal- 
mic ointment, and you've got a fast, 
effective pair that's hard to beat for 
nonpurulent conjunctivitis. 

Prescribe Blephamide in either drops 
or ointment. It's a lot more therapy 
in a lot less space. 


Blephamide: Fast and effective. A hard combination to beat. 


(sulfacetamide sodium 10.0%; prednisolone acetate 0.2%; phenylephrine HCI 0.12%) 


* This drug has been evaluated as possibly effective for this indication 


See brief summary 


BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT / BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 







INDICATIONS: Based on a review of this drug by the National Academy of Sciences— National Research Council and/or other information, FDA has classified the | 
indications as follows: “Possibly” effective: Nonpurulent blepharitis and blepharoconjunciivitis (seborheal, staphylococcal, allergic) 
(allergic and bacterial). Final classification of the less-than-effective indications requires further investigation 


nonpurulent conjunctivitis 


| 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viraPdiseases of the cornea and cor 


junctiva, ocular tuberculosis and fungal diseases of the eye 


WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may cause increased intraocular 
pressure in susceptible individuals. it is advisable that the intraocular pressure be checked frequently, 3) In those diseases Causing thinning of the comes, perforation has 
been known to have occured with the use of topical steroids. 4) Use with caution in patients with known or suspected sensitivity to sulfonamides—if sensitivity or ott 
untoward reactions occur, discontinue medication. 5) Should be used with caution in the presence of namow angle glaucoma. ó) Reports in the ats al in fn ate | tha 
posterior subcapsular lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids. USE IN PREGNA afe 

the use of topical steroids during pregnancy has not been established. PRECAUTIONS: Ophthaimic ointments may retard comeal healing 


© 1977 Allergan Pharmaceuticals 


AlleRGAN Irvine, Califomia/Pointe Claire, PQ., Canada 





- For clearer . 
-~ examination 
~ Halogen — 

‘illumination 

is whiter — 

_and brighter. 


But not hotter. In fact our unique heat 





© reflecting illumination system Tneans 


less discomfort for your patient, and € 


1 cooler lamp housing. 


1 The Exeter indirect ophthalmoscope 


* = incorporates a fundamental advance 


in illumination techniques. The halogen 


| | lamp emits a whiter light (unlike the 
= yellow of incandescents) and stays 





1 brighter much longer. Dichroic filters 
| above and below the lamp let max- 
imum visible light travel toward the 
subject, at the same time reflecting 
most heat rays backwards out of 

the housing. 

There are many other features, too: 
The optics present an exceptionally 
wide field of view with excellent 
stereopsis; convenient controls adjus 
for height and mirror angle; and the 
entire assembly is comfortable and 
light. Options include red-free and 
cobalt filters, a double teaching mirro 
and a scleral depressor. 


Please use the coupon below to find 
out more about this new and improved 
indirect ophthalmoscope, available 
only from Mentor Division of Codmar 
Randolph, Mass. 02368. Or call toll 
free 800-225-0460. 


O Send me descriptive literature 
O Call me 

Name _ 

Address __ 


TENOR 2 * Ou: rai x | 
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- 7th ANNUAL MEETING 


David J. Kelman 
Research Foundation, Ine. 


on Phaco-Emulsification 


Saturday, October 1, 1977 
9 AM to 5 PM 
(Preceeds the 
American Academy of 
Ophthalmology Meeting) 
The Regency Room 
The Fairmont Hotel 
Dallas, Texas 
Subjects 
@ Major Surgical Complications of 
Phaco-emulsification 
Vitrectomy and 
Phaco-emulsification 
Intraocular Lenses and 
Phaco-emulsification 
Report on 100 Cases of the 
Kelman Anterior Chamber Lens 
(4mm incision) 
Guest Speakers: 
David Link, Director 
Bureau of Medical Devices, FDA 
D. Peter Choyce, M.D. 
C. Binkhorst, M.D. 
Robert Machemer, M.D. 
Yale Fisher, M.D. 


Member Speakers Include: 
Eric Arnott, M.D. 


Ronald Barnett, M.D. 
Jared Emery, M.D. 
William Harris, M.D. 
Richard Keates, M.D. 
Charles D. Kelman, M.D. 
Manus Kraft, M.D. 
Richard Kratz, M.D. 
James Little, M.D. 
Donald L. Praeger, M.D. 
John Sheets, M.D. 
Robert Sinskey, M.D. 
Fee of $85.00 includes cocktail party. 
Residents fee $45. Wives or guests, 
cocktail party $10.00 
Send check for registration now to: 
The David J. Kelman 
Research*Foundation, Inc. 
150 East 58th Street 
New York, New York 10022 


Call for papers on complications. 


THE a COURSE 
N 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 


Courses given monthly 


For further information, 
please write or phone: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 838-9244 


An A.M.A. 40-hour accredited ‘course 
for continuing medical education 


Special fee for residents 





è Designed by ophthalmologists for ophthalmologists 
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DA-LAUR'S 


ENERGY CONSERVATION 


PROGRAM 


The energy you'll conserve is your own. And 


all the programming you'll need is in this beau- 
tiful Omnibus Examining Center by Da-Laur. 


It's a modular control console combining qual- 


ity electricals, finest woodworking craftsman- 


ship and years of refinement developed by 
practicing eye specialists. 


It will prevent loss of time and wasted motion, 
because you sit in one spot and operate every- 
thing . .. room lights, instruments and testing 
devices... by remote controls right at your 


fingertips . . . built-in foot control switch for 





dalaur 
Ww 


slit lamp and room lights. 


You can even turn room lights off and fixa- 
tion lights on by simply lifting your ophthalmo- 
scope. 


Da-Laur will design an Examining Center to 
your personal working requirements. In addi- 
tion to the base unit with writing slide, six 
always-accessible drawers and illuminated trial 
lenses ... you can have just about any com- 
bination of features you want. Desk extension 
and case to protect your instruments are but 
two of the options. 


Write or call today, and we'll show you 
the way to conserve time, motion and energy 
kd 


DA-LAUR INCORPORATED 
Dept. J, 140 Crescent Road 
Needham Heights, Mass. 02194 
(617) 444-3690 





“VISIT US IN BOOTHS 101-103, ACADEMY MEETING 


Soft touch. 





There’s a “soft touch” to Bleph*-10 (sulfaceta- But don’t let the soft touch fool you. Bleph-1' 
mide sodium) that you won't find with any other exerts a potent antibacterial effect against a wide rang 
sulfa solution. It’s the Liquifilm® (polyvinyl alcohol of both gram-positive and gram-negative pathogen 
1.4%) vehicle. Bleph-10...for treatment of conjunctivitis, 

There’s no doubt that all sulfa solutions have corneal ulcer and other infections caused by 
the capacity to cause stinging-—at least in some sulfa-susceptible bacteria. And Bleph-10 is logical 
patients. But Liquifilm soothes and lubricates the treatment for infection that may follow foreign 
eye for greater patient comfort. And Liquifilm body removal. 
avoids corneal drying, which often occurs with Not only does Liquifilm give Bleph-10 its soft 
aqueous-based preparations. touch, it helps prolong drug contact time. 

Blephi-10, the soft sulfa. ; 
? í 'sulfacetamide sodium) y 


BLEPH®-10 (sulfacetamide sodium) Liguifilm® sterile ophthalmic solution. Contains: sulfacetamide sodium ...10.0%. Indications: For the treatment of conjunctivit 
corneal ulcer, and other superficial ocular infections from susceptible microorganisms, and as an adjunct to sy stemic sulfonamide therapy of trachoma. Contrf&indicatior 
Hypersensitivity to sulfonamide preparations. Precautions: 1. The solutions are incompatible with silver preparations. 2. Nonsusceptible organisms, including fungi, m. 
proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administration: 1 to 2 dro 
into lower conjunctival sac every 2 to 3 hours during the day, less often at night. 
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FROM 
PARKE-DAVIS VIRUS RESEARCH 


VIRA-A 
(vidarabine 


OPHTHALMIC OINTMENT, 3% 


AN IMPORTANT 


ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX 
VIRUS KERATITIS 


TURI | 








CORNEAL RE-EPITHELIALIZATION... 
OPHTHALMOLOGIC MEASURE OF EFFECTIVENESS 


IN THE TREATMENT OF 


HERPES SIMPLEX VIRUS KERATITIS 


VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

e is not only as effective as IDU in treating Herpes 
simplex virus keratitis, but is also effective in 
patients resistant or hypersensitive to or 
intolerant of IDU 

e usually well-tolerated locally 


VIRA-A... THERAPEUTIC USEFULNESS... 
VIRA-A, from Parke-Davis, is the product of 10 
years’ concentrated virus research. VIRA-A is indicated 
for the treatment of acute keratoconjunctivitis and 
recurrent epithelial keratitis due to Herpes simplex virus 
types 1 and 2— whether manifested by dendritic 
or geographic lesions. VIRA-A 
is effective against both fresh 
pig. corneal lesions and those 
| Ñ- ^ unresponsive to idoxuridine 
«» (IDU). VIRA-A Ophthalmic 
Ointment, 3%, is also indicated 
ons E in patients who have devel- 
oped toxic or hypersensitive 
manifestations to IDU. 
Following topical ocular 
administration, only trace 
amounts of VIRA-A can be 
detected in the aqueous 
humor—and only if there is 
an epithelial defect in 
the cornea. 






> 
Geographic Keratitis 


... AND PROGNOSIS 
Based on controlled and uncontrolled clinical trials, 
an average of seven and nine days of continuous therapy 
was required to achieve corneal re-epithelialization. In 
uncontrolled trials, 101 of 142 subjects (71%) re-epithe- 
lialized at the end of three weeks on VIRA-A. Seventy- 
five percent of these subjects had either not healed 
previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

VIRA-A is not effective against RNA virus or 
adenoviral ocular infectiens. 


SUMMARY OF CLINICAL EFFECTIVENESS 
Multicenter, Controlled Study of VIRA-A 
(vidarabine) Ophthalmic Ointment, 3%, and IDU 
in Herpes simplex virus keratitis. 


RESULTS 

è In the VIRA-A group, 70 of 81 subjects (86%) 
re-epithelialized at the end of three weeks of therapy. 
Results were comparable with the IDU group. 

è Both VIRA-A and IDU achieved corneal re-epithe- 
lialization in approximately seven days. 

e The VIRAA group had a statistically significant 
improvement in visual acuity at the end of treatment 
(66.2%) when compared with the IDU group (43.5%). 


NOTE: During the study, 23% of the VIRA-A and 22% of the IDU 
subjects received concurrent ocular steroids 


Uncontrolled Studies Demonstrate that VIRA-A is 
Effective in Subjects Resistant or Hypersensitive 

to or intolerant of IDU* 

In uncontrolled trials, 101 of 142 subjects (71%) 
re-epithelialized at the end of three weeks on VIRA-A. 
Seventy-five percent of these subjects had either 

not healed previously or had developed hypersensi- 
tivity to topical idoxuridine therapy. 


Results of Controlled and Uncontrolled Studies 
VIRA-A (vidarabine) is not only as effective as IDU 
in treating Herpes simplex virus keratitis but is also 
effective in patients resistant or hypersensitive to 
or intolerant of IDU. 


VIRA-A Controlled Trials 
81 previously untreated subjects 


effective in 70 subjects 86% 








VIRA-A Uncontrolled Trials 
142 subjects (75% had been resistant or hypersensitive to IDU) 


71% 


effective in 101 subjects 


*Data on file, Medical Department, Parke, Davis & Company. Detroit, MI. 


vidarabine 


‘ OPHTHALMIC OINTMENT, 3% ° 





A PRODUCT OF PARKE-DAVIS VIRUS RESEARCH 


For complete prescribing information, see next page. ? 


~~ MIRA-A 


_: (vidarabine 


FULL PRESCRIBING INFORMATION 
VIRA-A (vidarabine) Ophthalmic Ointment, 3% 


Description. VIRA-A (vidarabine, adenine arabinoside or Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosyladenine. The 
ophthalmic ointment contains 3% vidarabine in a sterile, inert, 
petrolatum base. 








Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIRA-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
VIRA-A appears to interfere with the early steps of viral DNA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of VIRA-A. 
Because of the low solubility of VIRA-A, trace amounts of both 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, VIRA-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, VIRA-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis ard recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncantrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with VIRA-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids ajone are contraindicated in Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contrain- 
dicated in patients who develop hypersensitivity reactions to it. 


Warnings. Use in Pregnancy: VIRA-A (vidarabine) parenterélly is 


teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis inqucetl 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, and 
the drug relatively insoluble. Its ocular penetration is very low. 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

It is not Known whether VIRA-A is secreted in human milk. As a 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a Statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Oohthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. r 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice,daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

VIRA-A Ophthalmic Ointment, 3% is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. 5 TG 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY 


PD-JA-1746-2-P (4-77) Detroit, MI 48232 
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-OPTYE. The frame for comfort and health. 


-< Optyt is a revolutionary new material 
for eyeglass frames. 
Hypoallergenic, 





inert, and lightweight. Optyl is so advanced. 

that similar epoxy resins have been used ` .. 
medically for body implants. 4 

Optyl reduces patients’ problems! 





CONTACT DERMATITIS... | 
Constant aposition of certain eyeglass frame ma-° 
terials may sensitize the skin and lead to eon- 
ye tact dermatitis. In particular, cellulose acetate 
AN se gre © 1 ester plastic (a common frame material) may 
ey ae not only produce irritants but also cause aller- 
gic reactions. With more inert materials there is 
less of a chance of a sensitivity reaction. And 
Optyl is almost completely inert biologically. In 
clinical studies of Optyl’s allergenic potential, no 
skin irritation or contact dermatitis developed. 


PRESSURE NECROSIS... | 

Continuous pressure from eyeglass frames may 
result in mild to severe pressure necrosis simi- 
lar to decubitus ulcers (‘bed sores”). The ex- 
tent to which pressure necrosis may occur is in- 
fluenced by the intensity and distribution of 
pressure and the duration of the exposure. Al- 
though the duration of exposure is usually lim- 
ited by patient discomfort, severe point pressure 
of even short duration can damage cutaneous 
and underlying tissues. Optyl minimizes this 
threat, because of its light weight as compared 
to other common frame material. 


DESTRUCTIVE SECRETORY INTERACTIONS... 
Eyeglass frames are subjected to a continual 
flow of facial glandular secretions. The sweat 
gland secretions are mostly water, with approx- 
imately 1% protein, lactate, uric acid, chloride 
and sodium electrolytes. The pH is slightly 
acidic. The sebum secreted by the sebaceous 
glands contains a large number of both com- 
mon and unusual lipids, including triglycerides, 
waxy esters, cholesterol, and squaline. Over a 
period of time, as these secretory products react 
with cellulose acetate material, marked destruc- 
tion occurs. However, because of its inert char- 
acteristics, Optyl minimizes reactions. 


Reference: Jordan, W.P. Dahl, M.V.: Contact Dermatitis from Cel- 
lulose Ester Plastice. Archives of Dermatology 105:880, 1972 
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Comfort of a soft lens. 
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VA. of a hard lens. 


The flexure principle helps make soft gel 
lenses comfortable to wear. But by flex- 
ing too much, soft gels cause acuity 
problems. 

Traditional hard lenses give good visual 
acuity, but don’t have the gel comfort. 

Flexinyl®, the hard contact lens with 
flexure, is the best of both worlds for 


many patients. Flexinyl® avoids lens 
pressure to the eye, avoids lid pressure 
on the lens, gives the comfort of a soft 
gel, and the excellent V.A. of a hard lens. 
Introduce Flexinyl® into your fitting 
program. Often, positive results are 
achieved at the very first fitting. 


Flexinyl. The best of both worlds. 





Chicago, Ill. 60606 


BREGER-MUELLER WELT CORPORATION au-9 


540 W. Randolph St. 


| 6922 Hollywood Blvd. 
Los Angeles, Calif. 90028 


Gentlemen: Tell me more about Flexinyl* and 


about your money-back, no-risk Guarantee. 


e 
NAME 


ADDRESS 








dip et Cb AAR Sot eR) y ee Be Pw) 


PHONE 


© 1977, Breger Mueller Welt Corporation 





lod y^ surgeon g t- support 


-. from reliable sources |. 


To stay current with 
idvances in ophthalmology, 
jou study the technical 
iterature. 

And when you’re 
'valuating surgical 
‘quipment, it’s wise to ask 
ome probing questions 
ibout the company behind 
he product. For example: 

Do they have the 
esources, and the long- 
erm lbs aba to back 


heir ae 
eed will their 
epresentatve be at your side 


PEK 


2 Use eae 


during the initial surgical 
experience? 

Do they provide a 
comprehensive orientation 
course for O.R. personnel— 
and show them proper 
equipment set-up, functions 
and precautions? 

Do they have a highly 
qualified field service organ- 
ization to provide assistance 
promptly? 

Do they encourage, and 


up surgeon-sponsored 
training classes? 


support, early and follow: P Irvine, CA 92714, USA., i 


-4 
. 


Do they rush supplies 
when you need them - 
tomorrow? : : 

Do they comproniise 
on quality? 

A company that P 
maintains these high stan- 
dards of excellence deserves 
your support. No matter ; 
which company it is. j 

Cavitron Surgical - 
Systems, Division of Syntel, 
i 1902 McGaw Avenue, 


Tel: 714/557-5900. 3 
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CAVITRON SURGICAL ober 








BRYAN MEMORIAL HOSPPTAL 
LINCOLN, NEBRASKA. 





Midwest Intraocular Lens Implantation Course 


Course sponsor and director: Aziz Y. Anis, M.D. 
Co-sponsor: Scientific Sessions Committee of the Nebraska Medical Association 


Faculty 


7 Aziz Y. Anis, M.D. David D. Dulaney, M.D. Kenneth J. Hoffer, M.D. Kazimirs Stivrins, M.D. 
. Lincoln, Nebraska Sun City, Arizona Santa Monica, California Lincoln, Nebraska 


William Bourne, M.D. F. Thomas Ellingson, M.D. A. Raymond Pilkerton, M.D. Larry W. Wood, M.D. 
Mayo Clinic Bismarck, North Dakota Georgetown University Lincoln, Nebraska 
Rochester, Minnesota Washington, D.C. 

John E. Gilmore, M.D. 
John J. Darin, M.D. Santa Monica, California Dennis D. Shepard, M.D. 
Westlake Village, California Santa Maria, California 





This course is meant to teach the surgeon the principles and latest advanced techniques of implantation of 
the various introacular lens designs. Different shools of thought are represented to give the course an overall 
objective attitude. The course will comprise of: observation of live surgery and video-tapes of different 
techniques, observation of short and long term post-operative patients, didactic session, practical session 
with animal and cadaver eyes with the operating microscope. 


Topics 
1. History of IOL manufacture. 8. Intraoperative difficulties and post operative complications 
2. Indications and contraindications. 9. and their management. 
3. Pre and post operative care. 9. The value of anti-prostaglandins and nutrient irrigating 
4. Calculations of IOL power. solutions. 
5. Techniques of implantation of the Binkhorst, Anis, 10. New surgical instruments for new techniques. 
Worst-Medallion and Choyce lenses. 11. Corneal problems with IOL and specular microscope studies 
6. intracapsular and extracapsular techniques. of corneal endothelium. 
7. Secondary implants. 12. Retinal and vitreous problems with IOL's and their 
management. 


“As an organization accredited for continuing medical education, the Scientific Sessions Committee of the Nebraska Medical 
Association certifies that this continuing medical education offering meets the criteria for 18% hours of credit in Category I of 
the Physician’s Recognition Award of the American Medical Association, provided it is used and completed as designed.” 


FEE $550 RESIDENTS $300 


Make check payable to Midwest Intraocular Lens Implant Course. Deadline is Sept. 25, 1977. 


Name AMA Number 
Address 











City State Zip 


sd as OR aE RROA T AS alle CCE AS eS RO NOE Pe ET CMT SO oe > ANS Dera a 


Area code 


| would like Hotel Hilton reservations (Limousine service available from Lincoln Municipal Airport) 
Single $25[_] Double $32[_] Thurs. Nov. 17 [C] Fri. Nov. 18 [_] Sat. Nov. 19[_| 
Date of arrival —————————— Time of arrival d 


Date of departure ——— ěž Timeof COPATI aT 4 
Enrollment is limited. If course is filled upon receipt of your fee, please check below: 
Apply to April, 1978 course | ] Refund RA 


Mail check and registration to A. Y. Anis, M.D., 100 No. 56th, Suite 303, Lincoln, Ne. 68504. 





' . WHEN YOU SEE THE PRICE, 
-. YOU'LL SEE IT OUR WAY. 
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T Fak If you think all autorefractors cost more than 
pase you can afford — we have something to change 
in ns aa your mind. 
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es ee ag Ae Introducing Dioptron II. It's easy to use. It's 
Soe housed in a single compact unit. It's built with 
=e the most advanced electronics of any autorefractor 


on the market. And most amazing of all, it sells 
for about half of what youd expect to pay. 

Why the new low price? Remember how 
digital watches and hand-held calculators dropped 
in price as their technology improved and their 
distribution grew? The same thing is happening to 
autorefractors. Today, there are over 1,500 
autorefractors in use. Dioptron II's new, affordable 
price and worldwide distribution will make that 
number grow. 


Yes. Coherent, | want more facts on Dioptron Il. Please have 
your representative call. 


Name 
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| Hospital/Clinic | 
i Address | 
| City | 
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Telephone ~ 
¢ COHERENT 
MEDICAL DIVISION 


3210 Porter Drive, Palo Alto, CA 94304 
J 9/77 Phone: 415-493-2111 


-_ MONEY ISN'T THE ONLY THING 


." YOU'LL SAVE. 


Dioptron || ` 
does every- 
thing you'd expect 
from an autorefractor, 
except it does it faster, 
better and easier. 


It saves time. Dioptron || cuts 2 to 


6 minutes off an average eye examination. 


And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load. 


It saves trouble. Dioptron |! 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, there's no 
patient confusion. 

Dioptron I! lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
acorrect fit. 

With aphakics, Dioptron |! lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription. 

Dioptron II is easy to use with 
children. They enjoy it. And since it 
doesn't require their response, you get 
faster, more objective information. 

Dioptron II can give you results 
with even early cataract patients — 

a situation where retinoscopy is difficult, 
if not impossible. 

And for your geriatric patients, 
Dioptron I| means less decisions and 
examination fatigue for them — and 
faster, more accurate results for you. 


~ 
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Q oornon 
It saves work. Its simple to use. 
Your receptionist can learn to operate it 
in 1 to 2 hours. So youre free to con- 
centrate on the subjective examination. 


It saves mistakes. Dioptron || 
gives you a more accurate starting point. 
Most autorefractors have a fixed 


Heres where to call: 

Main Office: Canada 

(415) 493-2111 Don Mills, Ontario 
Midwestern Area: (416) 449-4660 
(312) 843-1650 Australia 

Eastern Area: Victoria 51-7241 
(201) 447-5550 Japan 


Tokyo (03) 355-0341 
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target that appears more blurred to 
some patients than others. Dioptron I! 
nas a “dynamic” target. That 

means it examines the patient's eyes, 
then “fogs” the target to the right 
degree. So every patient sees the target 


you how to introduce your patients to 
With Coherent, you get more than an 
autorefractor — you get a system with 
the most advanced before and after sal 
technical support. 


approximately the same way. You DIOPTRON Ii SAVES YOU 
get a perfect, objective starting REAL MONEY. 
point every time — NOT JUST TAX 


without cycloplegics. 


It saves you future 

problems. Dioptron || is 100% 

modular construction. Its built with 
its electronics in a pull-out drawer. 
Servicing is faster and easier. So when 
future improvements are made, you can 
simply add on a new module instead 
of replacing the entire instrument. 


It's compact. Dioptron II is a single 
unit that needs only a 4 foot by 6 foot 
working space. It fits easily into any 
existing office layout. 


It's adaptable. It works perfectly 
under normal office lighting. You can 
install it anywhere without creating 
special low-light conditions. 

It's a Coherent product. You're 
getting the most technically 


Equipment investments justified 
by tax write-offs are often marginal i 
best. But you don't have to consult 
your tax attorney to see that Dioptron 
makes good economic sense. 

With Dioptron Il's new, affordab 
price — about half what you'd expect 
to pay — you'll come out ahead perforn 
ing just 6 refractions a day. But more 
importantly, Dioptron II will allow you t 
increase your patient load dramatically 


IT PRACTICALLY 
PAYS FOR ITSELF. 


lf you added only one patient pe 
day by using Dioptron II, in just one 
year it would pay for itself. An 
if yours is a high volume 
practice, you'll see results 








advanced equipment available. With in a fraction of that time. 

reliable, professional service = 2 

behind it. ] pe Saz 
Coherent services "Tos ttn YOURSELF. 

Start even before your 2 | Don't take our word 





that Dioptron II is all we say 
is. See for yourself. Call or 


Re. 
write us. Our representative 


will be happy to discuss your particu 
le lar needs — and show you how we'v 


Dioptron II arrives — with 
Practice Management 
Services. That means, 
at your request, we 
conduct a review of 
your Office layout 
and procedures. 
We suggest 
where to install 
your Dioptron Il. We 
help train your per- 
sonnel. And we show 
















made the world’s best auto- 
refractor even better. 
And besides, at half 
what you'd expect tc 
pay, when you see 
Dioptron II, we think 
you'll see it our way. 





Optical 


Range: Sphere: —10.0D 
Performance to+16.0D 
Print-out; Sphere, Cylinder, Spherical Cylinder: +5D 
Equivalent Axis: 0-180° 
Round-off and cylinder sign Vertex Distance: 12mm 
operator selectable —.01, %, Auto-Fog: +1.50D 
¥, diopter: Axis to nearest 1° target: Starburst pattern 
y Physical 
Accuracy: Compared to subjective Size: 48"H x 24"W x 25"L 
refraction: (122x61x64 cm.) 
Sph. Cyl. Axis Configuration: Single unit including 
+4 D(+5°) 55% 70% 55% adjustable table 
+4 D(+10°) 80% 85% 76% Weight: eb at 
+ +90 % % % INCIUGING; e 
Bic 9 Niger ellie o Electrical: 115/220 VAC +10% 
50/60 Hz 
300 Watts 
> 
United Kingdom . 


Cambridge, 

Crafts Hill (0954) 81195 
West Germany-East Europe 
D-6056 He-senstamm 
(06104) 2092 

France 

94 Gentilly, (1) 581-0020 


® ; 
COHERENT 
MEDICAL DIVISION s 
3210 Porter Drive, Palo Alto, CA 94304 
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- Important Advances 


The Peyman Vitrophage 
with the truly disposable cutters. 


Wide Angle Cutting Tip 


facilitates the removal of thick 
retropupillary membranes. 











Eye before operation Eye after operation 


The Peyman Vitrophage, with the instant on/off, cutting/vacuum 
system and only “truly disposable cutters”, provides precise, 
comfortable handling in such procedures as Vitrectomy (Pars 
Plana), removal of Cataractous Lens with Moderate Sclerosis, and 
as illustrated, thick Secondary Membranes and Taut Intravitreal 
Bands. 


Both the wide angle and standard cutters are disposable, 
eliminating the need for resterilization and allowing you and your 
staff greater flexibility in the scheduling of operations. 


The Peyman Vitrophage Model V-3002 is completely mobile and 
self-contained, and as it only requires standard 115 volt electrical 
supply, it’s ideal for clinics and emergency rooms. 





For further information call (213) 352-5955 Wide Angle Cutter 


-  _Peyman/Vitrophage. 
DKS 


A Division of David Kopf Instruments, 7327 Elmo Street, Tujunga, California 91042 U.S.A. © 





YOURE INVITED 


qucoma Congres at the 
28 and 29, 4978. 
part of its 
| education ent tO 
ophthalmology. The al G 
will be held jù A nual Meeting 
American Soc! fC Ophthalmology 
FO | ions, write TO: 
The American Society of Conremporary ophthalmology 
6 North Michigan Avenue, Chicago. ill. 60602 


DIAMOX 
SEQUELS 
ACETAZOLAMIDE SODIUM ACETAZOLAMIDE 


Sustained Release Sterile vials O 
Capsules 500 mg. 500 MQ. 


See following page for prescribing information. 








Diamox — all forms 


Acetazolamide 
Before prescribing, consult package insert. 


Indications: Tablets and Parenteral only: For adjunctive 
treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, 
unlocalized seizures). 


All forms: Chronic simple (open angle) glaucoma, secondary 
glaucoma, and preoperatively in acute angle closure glau- 
coma where delay of surgery is desired in order to lower 
intraocular pressure. 


Contraindications: When sodium and/or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle 
closure glaucoma. 


Warning: Although teratogenic and embryocidal effects 
demonstrated in mice at more than ten times the equivalent 
therapeutic doses have not been evidenced in humans, do 
not use DIAMOX in pregnancy, especially during the first 
trimester, unless expected benefits outweigh these potential 
adverse effects. 


Precautions: Increasing the dose may increase drowsiness 
and paresthesia and decrease diuresis. Adverse reactions 
common to all sulfonamide derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic, purpura, hemolytic anemia, leukopenia, pancy- 
topenia, agranulocytosis, Early detection is advised and if 
such occur, discontinue drug and institute appropriate 
therapy. 


Adverse Reactions: Short-term therapy: (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; 
some loss of appetite, polyuria, drowsiness, confusion. Long- 
term therapy: An acidotic state may supervene usually cor- 
rected by bicarbonate. Transient myopia. 


Other: (occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 


LEDERLE LABORATORIES, A Division of 
American Cyanamid Company, 
Pearl River, New York 10965 034-7R 


Second Edition 


THE EYE 


Edited by HUGH DAVSON j} 


Volume 2B 
THE PHOTOBIOLOGY OF VISION 


T | CONTENTS: THE PHOTOBIOLOGY OF VISION: 
;iquirements for the Visual Sense. The Prepara 
and Handling of Visual Pigments. The Character 


tion of Visual Pigments by Absorption Spectrosc 
The Structure of the Visual Pigment Molecule. Pr 
erties of Visual Pigments Related to Their Struct 
The Photochemistry of Retinal. The Photochemi 
of Extracted Visual Pigments. The Visual Pigmer 
the Receptor. The Functioning of Visual Pigment 
the Receptor. The Regeneration of Visual Pigme 
The Study of Visual Pigments in the Retina. Hab 
Habit and Visual Pigments. 


1977, 704 pp., $49.50/£35.15/subscription price, 
$42.00 ISBN: 0-12-206762-2 


Volume 2A 
VISUAL FUNCTION IN MAN 


CONTENTS: PART |. ON HUMAN VISION: H. Ri 
and R. A. Weale, The Visual Photoreceptors; 
Visual Stimulus; Visual Adaptation; Contrast and E 
der Phenomena: Visual Resolution; Temporal Al 
ysis and Resolution; After-lmages. PART Il. 1 
RETINA—NEUROPHYSIOLOGY AND THE CENTI 
VISUAL PATHWAYS: G. B. Arden, The Retina N 
rophysiology. A. L. Holden, The Central Visual P: 
ways. PART III. COLOUR VISION: F. H. C. Marr 
Introduction; Colour-Matches; The Two-Colour Thi 
hold Technique of Stiles; Abnormal Colour Vis 
Other Phenomena; The Trichromatic Theory 
Retinal Photochemistry; Nervous Transmission 
Colour Information 


1977, 640 pp., $47.50/£33.75/subscription price, 
$39.50 ISBN: 0-12-206752-5 


Subscription prices are not valid in the United Kingo 
Australia, and New Zealand. 

Send payment with order and save postage plus 50¢ 
handling charge. 

U.S. Customers please note: On prepaid orders—payr 
will be refunded for titles on which shipment is not ; 
sible within 120 days. 

Prices are subject to change without notice. 


ACADEMIC PRESS, INC. 


A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 
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! Please send me the following: 

j ——copies, Davson: me oY Wi le Edition, 
——copies, Davson: The Eye, Second Edition, 
! Volume 2B 
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Check enclosed___ Bill me__ 


a OES yee ae ELT alle SSATP aa ee 
ADDRESS = 
CITY/STATE/ZIP s 


New York residents please add sales tax. + 
Direct all orders to Mr. Paul Negri, Media Dept. 
AJOphth/9/7; 





for anterior segment surgery 


Long lasting tensile strength in vivo. Inert, it induces 
minimal tissue reaction. Monofilament smooth, it pas- f 
ses easily through tissue. Its unique controlled linear D 
elongation makes PROLENE suture extremely pliable 
and provides the surgeon with a built-in “signal” for 
optimum knot security. Highly visible, PROLENE su- 
ture is available in a wide variety of specialized needles, 
including the 10-0 size swaged to the MICRO-POINT™ 
GS-9 spatula needle and the BIF~ blunt point needle. 


PROLENE* Polypropylene Nonabsorbable Surgical Suture WITH ATRALEASE* CONTROL RELEASE* Needle differs from U.S.P. only in needle attachment limits. 
INDICATIONS — PROLENE Polypropylene Suture may be used wherever a nonabsorbable surgical suture is recommended. CONTRAINDICATIONS — None 
known. WARNINGS — ATRALEASE CONTROL RELEASE needle sutures should not be resterilized by steam autoclave as it may affect needle pull-off. 
PRECAUTIONS — As with other synthetic sutures, knot security requires the standard surgical technic of flat and square ties, with additional throws if indicated by 
surgical circumstance and experience of the operator. ADVERSE REACTIONS — Transitory local inflammatory reactions have been reported. SUPPLIED — 
, ATRALEASE CONTROL RELEASE needle sutures are available in pigmented and clear sutures, sizes 2 thru 4/0. See package insert for full information. 


Nik CS 1 Only 11 inches separate you and your patient 
l on E, when you use the new Nikon CS-1 slit-lamp =ø 
clinical slit-lam » microscope. Compact and moderately priced, if 
p: is an ideal clinical instrument. Look to Nikon for 
° practicality — and you get it. 
built to put Packed into its small size is an incredible 


@ o © capability. First, Nikon optics, unsurpassed in 
patients within reach, quality and the crisp, clear image they transmit. 


The optics are backed by a quartz-halogen 


$ 
priced to put illumination system for bright, white light. 
h ithi h Human engineering places the slit control 
purc aSe Wi In reac e directly on the joystick, so that you can adjust the 
r slit width from 0 to 9mm, and rotate it up to 90°. 
And all other essential controls are grouped for 
equally simple operation. 

The CS-1 is complete, but you can add a 
precision applanation tonometer that mounts 
conveniently on the front of the microscope. 

Contact Nikon Inc., Instrument Division, 
subsidiary of Ehrenreich Photo-Optical Indus- 
tries, Inc., 623 Stewart Ave., Garden City, N.Y. 
11530; (516) 222-0200. Look to Nikon 
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GUEST SPEAKERS 


C. D. BINKHORST, M.D. CHARLES D. KELMAN, M.D. 
Sluiskill, The Netherlands New York, New York 


NICHOLAS G. DOUVAS, M.D. RICHARD P. KRATZ, M.D. 
Port Huron, Michigan Van Nuys, California 


CHARLES E. ILIFF, M.D. JAMES LITTLE, M.D. 
Baltimore, Maryland Oklahoma City, Okla. 


NORMAN S. JAFFE RICHARD C. TROUTMAN, M.D. 
Miami Beach, Florida New York, New York 
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J. G. F. WORST, M. D. 
The Netherlands 


An A.M.A. 25-hour Accredited Course for Continuing Medical Education in Category 1 


a aaaea Ce ee ee aaaea ee aonn SO O SAE A A A E E ROA EEE EA E OSSA E 
ISTRATION FEE: $250 PRACTICING OPHTHALMOLOGISTS 
$ 75 RESIDENTS OUTSIDE LOUISIANA 


Accompanied by letter of identification from Chief of Service Z 


OS 


100 EXHIBIT SPACES AVAILABLE ~ 
New Orleans Academy of Ophthalmology Guaranteed Hotel Reservations through — 
931 Canal Street, Suite 517 February 18, 1978 pe: 
New Orleans, Louisiana 70112 SOCIAL EVENTS AND 


Only Bausch & Lomb 
SOFLENS Contact Lenses are spincast 


(polymacon) 


to insure the highest reproducibility. 


1. The history of a spincast lens begins with 4. Mold is spun at computer-programmed 
material purity speed; the monomer mixture is injected. As 
2. Twenty-five separate steps confirm that the polymerization is completed, the ligrid 
pre-lens mixture is pure and has the proper becomes a solid 
Composition. 5. The lens edges are finished; then the lenses 
3. Production of the lens begins in the spin are hydrated to give them their final size 
casting room under a rigid system of and shape 
inspection and controls After many inspections by quality assur 
ance teams, the lenses are ready to go to 
practitioners 





Here’swhatthisuniquemethod  .~ 
means fo you. : 


reliable reproducibility 

The highly sophisticated spincasting technique produces om 
SOFLENS Contact Lenses with precise specifications 

for surface and edge integrity, optical clarity and power. 

It’s a consistency from power to power and series to 

series you can rely on. 


fast, accurate fitting 


With spincasting you get repeatable lens performance 
time after time: a durable, predictable lens that provides 
dependable clinical results. 


patient comfort 


The revolutionary spincasting process provides smooth 
optical surfaces for great wearability and comfort from 
the beginning, as proven in over 1,250,000 patients. 


The most widely dispensed 
contact lens inthe world. 


TPT PLE ELLE Liitieti tid 
Bausch & Lomb M Bausch & Lomb, SOFLENS Division, 
® E Room 101, Rochester, N.Y. 14602 
SOF L x NS m Please send me the new illustrated 
= brochure on SPINCASTING free of charge. 
ty (i ER aD rR ON OLR DS ) 
(QOYMOCon) T m 
; * ; 
Contact lenses § 7s | 
See next page for prescribing information w City State Zip 3 


Bausch & Lomb 


SOFLENS 


por ne 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS” (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.4% 
poly (2-hydroxethy! methacrylate) and 38.6% water by weight when immersed in normal 
saline. The material has a refractive index of 1.43 and the lens has a visible bght transmittance 
of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS™ (polymacon) Contact Lens is soft and pliable. 
When placed on the human cornea, the hydrated SOFLENS” (polymacon) Contact Lens acts 
as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision correction 
use in persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye 
with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections — lf a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion, 
ulceration, irritation or infection is present, or any abnormal eye condition is observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has 
healed completely. 


Lens Sanitation and Handling —Persons who require only vision correctior and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to place and remove the lenses should not be provided 
with them. Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor® —Patient Unit as well as dis- 
coloration and cracking of the lens case has been reported after varying periods of use. If such 
occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure. 


Medicants and Eye Drops —When the lenses are used by persons requiring only vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers prior to 
placement, or while the lens is in place, on the eye. Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS® (polymacon) Contact 
Lens when the lens is off the eye. 


Wearing Restrictions —SOFLENS® (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage —SOFLENS" (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, become brittle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced mmediately on 
the eye, nor should this solution ever be placed in the eye. If the patient wishes to remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrying case should be 
used, as it will have been disinfected. 


Hygiene — Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the hair spray has settled. 


Handling —A SOFLENS* (polymacon) Contact Lens may be damaged by nicking or tearing if 
care is not exercised during placement on or removal from the eye, replacing or removing it 
from the carrying case or in the cleaning process. Lenses must be placed very carefully in the 
carrying case to avoid damaging the edges of the lenses. 


Disinfecting —Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS® (polymacon) Contact Lens must be irrigated with saline and rubbed gently to 
remove mucus and film from the lens’ surface. The carrying case must be emptied and refilled 
with fresh normal saline solution just befqge disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually larg2 amounts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate cleaning measures. If surface accumulations of non-removable 
materials persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These 

. 





medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 

biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 

clinical significance, were observed on approximately one-half of the lenses studied. ~ 
The SOFLENS” Carrying Case should be washed at least once a week with hot water and 


then rinsed thoroughly with distilled water. Soap or other cleaners should never be used tO ss 


clean the carrying case e 
In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 


accompany the tablets. To prevent the formation of the protein deposits, patients should use ) 


the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. 

Disinfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micro- 
organisms. 

If an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
Saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein 

ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens wil relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. if a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet’s membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression. 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS” (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lamb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 l 3 
2 l 3 l 3 
3 4 l 4 | 4 
4 4 | 4 l 4 
5 6 1 6 l 4 
6 6 l 6 l 4 
7 8 1 8 
8 8 l 8 
9 8 l 8 
10 10 l balance of the waking hours* 
11 12 l balance of the waking hours* 
12 14 1 balance of the waking hours* 


“Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied witha lens care 
kit and must fully understand all lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the 
dioptric power (black for plus power lenses; red for minus; gold for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 
The SOFLENS” Care Kit is available for lens disinfecting. cleaning, and stowage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 


Fitting Guide or price list. é 


BAUSCH & LOMB 
SOFLENS DIVISION 


DECEMBER 1976 Rochester.N.Y. 14602 
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ALL EYES FOCUS ON HARPER AND ROWS A ; 
5 LOOSE LEAF VOLUMES FOR PROGRESSIVE, - 
PRACTICING OPHTHALMOLOGISTS j 
AND OPTOMETRISTS: 
ONE COMPLETE, EVER-CURRENT REFERENCE. 


CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D., Ph.D., F.AC.S. 


benefits you cant afford to miss: 


You are informed, on a regular basis, 
of all that is new. 
- Appropriate equipment, and 
rationale of its use, is reviewed. 
- No charge for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 
First set of easy-to-insert revision 

pages automatically will be sent to 

CLINICAL OPHTHALMOLOGY subscribers at no 











extra charge, along with instructions —— eee eee en ae Se ee ee ee 
on how and where to insert new eae Harper & Row Publishers, Inc. 

Revisions in future years are optional. loose Leaf Reference, 2350 Virginia Ave. 

look what you get: Hagerstown, MD 21740 


5 loose leaf volumes, 
concise and comprehensive 
- 3,443 pages 
- 212 chapters encompassing 
the entire field of ophthalmology 


Please send me on 30-day approval or 

phone 301-733-2700 (ask for Mrs. Taylor): 

O CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

O Enclosed is my check for $275 (We pay postage, handling.) 

C] Please bill me full amount, $275, plus postage, handling, $3.00 
- all information clinical in scope C] Please bill me $ per month. ($10 minimum.) 


- 156 impressive contributors, | Name 
1 





experts in their specialties 
* 2,899 clear illustrations 
and photos, plus 6 color plates 
* 367 tables and figures 
for fast analyses 
- 8x 10”, easy-to-handle size 
* annual revision service 
? separate computerized index, 
updated for new revision pages 


(please print) 
a 
Address 





City 2. State — Si E a 4 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 


AJOO 


. Unique Instrument Obiectively . 
Measures sefractive Error And + ~ 
Astigmatism Quickly And Accurately 


y To 












Procedure is more comfortable forthe 
patient, seldom requires mydriasis... 
ana ine technique is quickly mastered 
by practitioner or obaramedic. 


The Rodenstock Refractometer PR 50—now distributed by 
Coburn Optical Industries Inc. —is an economical instrument 
which gives accurate refractive readings and measures astig- 
matism, giving precise axis location of the correcting cylinder in 
just a few minutes. 


By quickly measuring the degree of refractive error, the Rodenstock 
Refractometer PR 50 greatly shortens the time for objective 
refraction... allows practitioner or paramedic to serve patients 
more conveniently. 


Rodenstock Refractometer. 


Coburn—your source for 
all Rodenstock instruments 











Coburn Optical Industries Ing, 
Professional Products Division 


P.O. Box 351 à i 
Coburn is now distributor for all Rodenstock Ophthalmic Petersburg, Virginia 23803 
Instruments as well as for Rayner Intraocular Lenses. Gentlemen, 


Please arrange a demonstration of the-Rodenstock 


Service is available on all Rodenstock Instruments. Refractometer PR 50 in my office, 





POTN soos eB ois Pee ke E E 





Address 





Coburn Optical Industries Inc. 
5 Professional Producte NDivician 
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OPHTHALMIC 
MICROSURGERY 


COURSE 


Dr. Richard C. Troutman, Professor of Ophthalmology, State Uni- 
versity of New York, Downstate Medical Center, will hold two in- 
tensive courses in microsurgery of the eye on February 16 through 
18, 1978 (basic), and February 20 through 22, 1978 (advanced). 


The guest lecturers are: 

Professor Gerard Crock, Ringland Anderson Professor, Melbourne 
University and Director of the Ophthalmic Institute, Australia; 
Richard H. Keates, M.D., Professor of Ophthalmology, The Ohio 
State University Hospitals, Columbus, Ohio; 

Walter J. Stark, M.D., The John Hopkins University, Wilmer Insti- 
tute, Baltimore Maryland 


Registration is limited to 24 ophthalmic surgeons. You may take the 
two courses consecutively, if space permits. The fee for each course 
is $600.00 A surgical microscope will be furnished to each student. 


For further information, contact Mrs. Sylvia Baer, State University 
of New York, Downstate Medical Center, Division of Ophthalmol- 
ogy, 450 Clarkson Avenue, Brooklyn, New York 11203. 


Extra Added Attraction: Sunday, February 19, 1978 


Free to participants: Course in Microsurgical Lens Implant Tech- 
niques 


Course Director: Henry M. Clayman, M.D., Miami, Florida 
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The American Society of Ophthalmic 
L Plastic & Reconstructive Surgery 


8th Annual Scientific Session 
Saturday, October 1, 1977, 8:00 AM to 4:30 PM, Dallas-Hilton Hotel, Dallas, Texas 
A.M.A. approved —Category I for 8 hours 








Featured speakers include Drs. Crowell Beard, Alston Callahan, Charles Iliff, Byron 
, Smith, and Lars Vistnes. One of the program highlights will be a mini-symposium on 
newer ptosis procedures. 






Registration fee before September 15th is $60.00, after that date $75.00. Resi- 
dents and paramedical $30.00 before September 15th with letter from personnel 
department chairman; after 15th $40.00 







For information or registration, write: 


A. J. Berlin, Jr., M.D. 
Cleveland Clinic 

9500 Euclid Avenue 
Cleveland, Ohio 44106 







Re ed f Nobody knows eyes like an ophthalmologist 
serv Or you That's why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology... and why we 
promote these products only to specialists 
such as you. 


Cortisporin® Ophthalmic Preparations 


__ Pseudomonas 


POLYMYXIN B Haemophilus 
ones Klebsiella 

Aerobacter 
NEOMYCIN Escherichia 

Proteus 

` Corynebacterium 

BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro spe 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 

e antibacterial activity against most 
pathogens likely to be involvéd in 
ophthalmic infections accessible to local 
therapy ° J 

e gentle anti-inflammatory action to alleviate 
swelling, pain, itching, and inhibit corneal 
neovascularization : 

two convenient sterile forms 


Please see next page for brief summary of prescribing intormation 
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EYEBANK ENDOTHELIAL 
PHOTOMICROSCOPE 


AN INSTRUMENT FOR VIEWING AND 
PHOTOGRAPHING THE CORNEAL 
ENDOTHELIUM 


` 
Le afa LA Oe ST 4 


e Modular design permitting incorporation of new features i . 
e Standard microscope viewing and operation 
è Rapid recycle flash power supply 


e Choice of microscope stage 


OPTIONS 
e Motor driven film advance with foot switch 
> 2 Dual viewing head with pointer 
NA e Chambers for ennucleated eye, excised cornea, 
~A and perfused cornea 
e Recordata back 


OPTICS inc. 


P.O. BOX 188, LEXINGTON, 


Cortisporin 
Ophthalmic 
Ointment s 


(Polymyxin B—Bacitracin— 


Neomycin—Hydrocortisone) 
Each gram contains Aerosporin® brand Polymyxin B 


MASSACHUSETTS 02173. 


INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences — 
National Research Council and/or other infor- 
mation, FDA has classified the indications as 
follows: 

“Possibly” effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 


dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, vernal and 


(617) 861-7755 





diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. 

ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 


Complete literature available on request from Pro- 


yO ee ee 


== 


Sulfate 5,000 units; zine bacitracin 400 units; neomy- phlyctenular conjunctivitis; nonpurulent bleph- fessional Services Dept. PML. yi 
cin sulfate (equivalent to 3.5 mg neomycin base) aritis; interstitial, sclerosing, postoperative or P: 
5 mg; hydrocortisone 10 mg (1%); special white | acne rosacea keratitis; superficial chemical and percugia Henane j 
petrolatum qs. Tube of % oz with ophthalmic tip. thermal burns of the cornea. PR North Carolina 7708 i 

Final classification of the less-than-effective sd 


Cortisporin 
Ophthalmic 
Suspension s 


(Polymyxin B—Neomycin— 


Hydrocortisone) 


Each ml contains Aerosporin® brand Polymyxin B 
Sulfate [0,000 units; neomycin sulfate (equivalent to 
3.5 mg neomycin base) 5 mg; hydrocortisone 10 mg 
(1%); thimerosal (preservative) 0.001%. The vehicle 
contains. the inactive ingredients cetyl alcohol, gly- 
ceryl monostearate, liquid petrolatum, polyoxyl 40 
stearate, propylene glycol and purified water. Bottle 
of 5 ml with sterile dropper. 


indications requires further investigation, 





CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivitis and 
blepharitis; tubetculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical 
steroid therapy may result in glaucoma with possible 
damage of the optic nerves, posterior subcapsular 
cataract formation, or may aid in the establishment 
of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. It is advisable that 
intraocular pressure be checked frequently. In those 
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Introducing the . 
eae ULTRASONIC OPHTHALMOSCOPE 





The Kretz 7200 MA 


è the only standardized A-Scan è foreign body localization and 
instrument magnet testing 

è axial eye length è intraocular and orbital diagnosis 

è differential diagnosis of tumor è unaffected by ocular opacity 

® vitrectomy examination è portable 


For complete information, copies of published articles or information on our 
Lasers, Cameras, Slitlamps contact us: 


a STRUMENTS 
or 
MEDICINE 





11707 W. Exposition Boulevard e Los Angeles, California 90064 e (213) 477-9064 
P.O. Box 607 e Michigan City. Indiana 46360 e (219) 874-7774 


. See us at Booths 41, 42 and 43 at the Academy. 
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FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, 
consider the refreshing, longer-lasting comfort of 
Liquifilm® Forte. More than just a tear substitute, 
Liquifilm Forte offers enhanced ocular lubrication 
for hours of soothing relief from the symptoms of 
grittiness, dryness, burning, and irritation due to 
keratoconjunctivitis sicca. 


Liquifilm Forte contains dextrose and 3% polyvinyl 

alcohol, the unique plastic polymer with both lipo- 

philic and hydrophilic properties. Thus, it has an 

affinity for hydrophobic surfaces of the cornea as 

well as for the aqueous. It thickens and stabilizes the 
precorneal tear film, maintains a protective film over £? 
the entire cornea, and acts as a barrier to evaporation 

from the corneal surface. 


And dextrose is included to enhance viscosity without 
creating the usual adverse effects of stickiness, 
crusting, or blurring associated with other viscous 
solutions. 





Recommend Liquifilm Forte...the moisturizer that 
dry eyes thirst for. 


Liquifilm Forte 


ENHANCED OCULAR LUBRICANT 


Al IERGAN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P. Q., Canada 


Cellulose 
fibers. 
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In fact, think more than twice. Because, as the above 
picture illustrates, that’s what the new Kowa 45° 
RC-W gives you... more than twice the photo- 


graphic coverage of any competitively priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures with 
a conventional 30° fundus camera. So with the 
45° RC-W, supplementary photos of surround- 
ing areas are usually unnecessary. The RC-W 
provides fluorescein capability, and Kowa’s 
specially-designed optics yield pictures that 
are sharp and clearly defined. 

The RC-W fluorescein system is complete 
with built-in spectrotech interference fluores- 
cein filters, 300-watt power supply, electronic 
flash, motor drive back and data recorder (to 


inscribe date, exposure number, 0.1 Second se- 
quential time intervals or other writtén information 


on film). A regular back and small power supply are available where fluorescein is not required. 


So think twice. Think Kowa . . . think Keeler. Call us toll free for more detailed information. 





..With the future in sight 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
é Ke eC eC $ Philadelphia + New York + Boston « Los Angeles + Chicago * Houston « Atlanta + Cleveland 

Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 
See us at Booth Nos. 66-69 and 114-116 
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13th Annual Scientific Assembly 
American Society of Contemporary Ophthalmology . 


DAVID PATON, MD HARVEY LINCOFF, MD 
President President-Elect 
CLAES DOHLMAN, MD JOHN G. BELLOWS, MD 
Immediate Past President Director 
January 30—February 3, 1978 
Joint Meeting with the 


International Glaucoma Congress Il 


January 28 & 29, 1978 
AMERICANA HOTEL « MIAMI BEACH, FLORIDA 


JULES FRANCOIS, MD Vice-Presidents 


_ Co-Chairman PAUL BREGEAT, MD 
H. SAUL SUGAR, MD MILES GALIN, MD 
Co-Chairman EDWARDS GROM, MD 
FRITZ HOLLWICH, MD Director 
President JOHN G. BELLOWS, MD 


This Continuing Medical Education offering meets the criteria for 50 hours of credit 
in Category 1 for the Physician's Recognition Award of the 
American Medical Association 


The 13th Annual Scientific Assembly of the AMERICAN SOCIETY OF CONTEMPORARY 
OPHTHALMOLOGY will feature the following Seminars: 


Monday, January 30: CATARACT Chairman: David Paton. Speakers: John Beale, Jr., Randall Bellows, Olaf Benedikt, D. P. Choyce, 
Rafael Cordero-Moreno, William Frayer, Henry Hirschman, Charles Kelman, Takehisa Kondo, Richard Kratz, James Little, Frank Polack, 
Donald Praeger, Harold Scheie, Robert Schimek, Thomas Wood. 

Tuesday, January 31: CORNEA Chairman: Claes Dohiman. Speakers: D. P. Choyce, Richard Forster, C. Stephen Foster, Kenneth 
Kenyon, Peter Laibson, Deborah Pavan-Langston. COSMETICSURGERY Chairman: Pierre Guibor. Speakers: Howard Beale, Crowell 
Beard, Richard Coburn, Frank Gillen, Robert Simons, Dowling Stough. 

Wednesday, February 1: CONTACT LENS UPDATE Chairman: Antonio Gasset. Speakers: Dean Clements, Jay Enoch, Stuart Eriksen, 
Gerald Feldman, John Glotfelty, Paul Honan, William Houde, Kenneth Michaile, John Morgan, O. D. Priddle, Perry Rosenthal, Montague 
Ruben, John Scabocsik, Harold Stein, Seymour Traeger, Tom Upham, John Williams, lil. 

Thursday, February 2: RETINA Chairman: Harvey Lincoff. Speakers: David Abramson, J. Donald M. Gass, Evangelos Gragoudas, 
Ingrid Kreissig, Fritz Hollwich, Ronald Michels, Marvin Rotman, Howard Schatz, Lorenz Zimmerman. 

Friday, February 3: PEDIATRIC OPHTHALMOLOGY Chairman: Donelson Manley. Speakers: Anthony Caputo, Enrique Gutierrez, 
John Hermann, David Hiles, Philip Knapp, M. L. Kwitko, James Mims, Julian Morales, Zane Pollard. 


Completing the program will be a series of tutorial courses and workshops directed by experts in Microsurgery, Phakoemulsifi- 
cation, Vitrectomy, Ultrasonography, Fluorescein Angiography, Intraocular Lens Implant, Gonioscopy, External Ocular Dis- 
eases, and many others. 


Among the distinguished specialists who will serve as the faculty for INTERNATIONAL GLAUCOMA 
CONGRESS II will be: 


Valentin Abramov Jules Francois Fumio Kogure Kenneth Richardson 
Ikuo Azuma Helmut Fanta John Koliopoulos Winston Roberts 
Jose Barraquer S. Fyodorov David Krohn Harold Scheie 
Stanley Becker Miles Galin M. L. Kwitko Bernard Schwartz 
Olaf Benedikt George Gorin Donelson Manley Katsuzo Segawa 
John Bigger Edward Grom H. J. Merte M. Bruce Shields 
Leon Broitman R. Guerrero-Psrez Masao Nakabayashi Yoshihiko Shiose 
Richard Brubaker George Haik A. Neetens Richard Smith 

J. E. Cairns Kenneth Haik Stephen Obstbaum H. Saul Sugar 

D. P. Choyce Fritz Hollwich Frank Polack Yukinobu Takeda 
R. Pitts Crick K. Iwata Donald Praeger Jacob Wilensky 
Gerald Davies G. H. Jonkers Juliana Preisova David Worthen 

A. Dellaporta Herbert Kaufman Patricia Reynolds Myron Yanoff 


For information and registration, write: Director of Continuing Education; American Society of Contemporary Ophthalmology; 6 N. Michigan 
Ave.; Ghicago, IL 60602. (312) 236-4673. 
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`. New fom propper 
Pusn-Button” 
sphygmomanometer 


E Dial in hand. Only user can see it. << Ha Veo 







Te 


f —— 


E Blue face, white numbers—easy to read: 
E Unique Push-button for easy deflation. 
® Support built into bulb for easy inflation. 


Only Propper has it! 





Superlume” 


OTOSCOPE / 

OPHTHALMOSCOPE 

SET a 

Super bright light plus Reserve Power! 
E LIGHT TO SPARE ae 


Light intensity of SUPERLUME® in Reserve — 
position is 2x that of Halogen bulbs! 


E BULB LIFE TO SPARE 
Bulb life in Normal position is almost twice that of 
Halogen bulbs. 


E POWER TO SPARE 
If light dims in the middle of an examination 
because the battery needs recharging, a flick of 
the switch gives 15 minutes of full intensity light. 








NY 


60 i SUPERLUME 


wy MO >. » 
ANN Ate = 


With SUPERLUME in 
Position #1. PROPPER's 
lightsource stays brighter 
longer. In Reserve Posi- 
tion “R"-2 times brighter 
-PROPPER still outlasts 
the competition! 


Only Propper has it! pre pper 


PROPPER MANUFACTURING COMPANY, INC, 
° Diagnostic Instrument Division 
36-04 Skillman Avenue, Long Island City, N.Y. 11101/(212) EX 2-6650 
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Can help! 


Vitreous,'?2 lens material, 
and other ocular structures 
can be fragmented and eas- 
ily aspirated through an ul- 
trasonically vibrated needle. 


Equipment simplicity, versa- 
tile applications, and small 
incisions are just a few rea- 
sons you should know more 
about USF. 


For more information on our 
system and a listing of our 
scheduled regional work- 
shops on Ultrasonic Frag- 
mentation (USF) please 
write or call us toll free, 
800-631-1152. 





ACTUAL SIZE 
REFERENCES: 1. Girard L.J. et al TR AM ACAD OPHTH Rees Ay dies | ae 


& OTOL, Jan.-Feb. 1974. 2. Girard L.J. et al TR AM ACAD s à 
OPHTH & OTOL, June 1976. 7 


. OPHTHALMIC SYSTEMS 


Division of 


SPARTAN SPARTA INSTRUMENT CORPORATION 
TTA >A 205 FAIRFIELD AVENUE/FAIRFIELD, NEW JERSEY 07006 
SYSTEMS Telephone: (Toll free) 800-631-1152 











- Oneor two daily mstillations— 
offer uninterrupted 4 -hour control 
of TOP in: 
< Ochronic simple glaucoma 

- Oglaucoma secondary to aphakia 


= Mimmtze intraocular pressure 
peaks-whether they occur during 

the day or during criticalearly 
morning hours 


’  PHOSPHOLINE IODIDE ts 
backed by two decades of cimeal 
success as alonger-acting—not more 
potent-nmiotic 
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In four available concentrations- 
to satisfy individual patient 
requirements. 


a Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength —which probably has no 
greater potential for side effects than 
pilocarpine. 

o Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0.25% 
when required. 





Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


Phospholine odide 
echothiophate iodide 
Ophthalmic solution) 


See next page for prescribing information. 
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in the management ofd 
simple glau 9} 
glaucoma s 







ECHOTHI = IODIDE FOR OPHTHALMIC SOL 












indloations Glauco ae en- 
Subacute or chronic angie-Oledie glau 
where surgery is refused or CORA kod € 
secondary types of glaucoma, especially glaucoma fe 
cataract surgery. = = 
Accommodative esotropia — Concomitant esotropias v t 
significant accommodative component, - Be 
Contraindications: 1. Active uveal i flammiati Fae: 
2. Most cases bes glen al 
of increasing angle block: 
3. Hypersensitivity 
Warnings: 1. Use in Pr ney. use ster, 
medications during pregnancy has? net been ciated, 
has the absen of é 


2. Succir 
caution, if 
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3. Caution should be ob 

PHOSPHOLINE IODIDE in Parens 

undergoing treatment with syst 
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3 db e avoided or used 
( ent miosis and — 
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cautiously because of the inter 
Ciliary muscle contraction that 

3. While systemic effects are ir f ‘rover use of the drug ; 
requires digital compression ae, rimal ducts fora =- 
minute or two following instillation to ares al drainage into the 
nasal chamber with its extensive absorption area. The hands — 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
Salivation, urinary incontinence, diarrhea. profuse sweating, 


muscle weakness, respiratory ditficulties, or cardiac renin 
occur. `; 


5. Patients receiving PHOSPHOLIN 
posed to carbamate or o 
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KOWA 
STM-600 


Clear and Simple — 


For under $3000, the choice in i 
microscopes is clear and simple: P 
Kowa’s new STM-600. l 


@ Advanced optics provide clear, 
accurate view. 

@ Designed for uncomplicated 
mechanical movement and 
adjustment. 

® Coaxial, fiber optic illumination for 
brilliant image. 

@ Extremely bright, adjustable slit. 

® Binoculars inclined to 45° for 
comfortable viewing. 

@ Fine focus adjustment. | 

@ Switch adjusts magnification from 
6x to 10x. ‘ 





w) Kowa Compary. Ltd. TOKYO, JAPAN kowa AMERICAN CORP., New York, N.Y. 10001 
CM{Keel 
A ee er 456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 


vith the future in Sight See us at Booth Nos. 66-69 and 114-116 





. Now you can share 


`- the experience 





- and thinking of 
prominent 
ophthalmologists 


for your staff: 


New 3rd Edition! von Noorden- 
Maumenee’s ATLAS OF STRABISMUS. By 
Gunter K. von Noorden, M.D. You'll benefit 
trom the expertise of Drs. Gunter K. von Noor- 
den and A. Edward Maumenee, internationally 
recognized authorities on strabismus, in this 
totally up-to-date atlas. This volume merges a 
condensed, precise text with outstanding 
graphics; procedures are discussed on the left 
hand page, demonstrating illustrations appear 
on the facing page. All aspects of the examina- 
tion, test interpretations, and diagnosis are de- 
scribed in depth. July, 1977. 230 pp., 520 illus. 
Price, $31.50 


New 2nd Edition! ATLAS OF STRABISMUS 
SURGERY. By Eugene M. Helveston, M.D. In- 
corporate new developments in strabismus 
surgery into your practice with the help of this 
well written, beautifully illustrated atlas. It de- 
scribes all aspects of surgical technique for 
every type of strabismus, and offers you a 
comprehensive philosophy for the overall man- 
agement of these patients. Easy-to-follow sur- 
gical diagrams complement each surgical pro- 
cedure discussed. July, 1977. 280 pp., 382 illus. 
Price, $35.50. 


New Volume V! ATLAS OF DISEASES OF THE 
ANTERIOR SEGMENT OF THE EYE: The 
Crystalline Lens. By David D. Donaldson, 
M.D. This new book provides a concise, schol- 
arly discussion of the crystalline lens. Case 
studies accompanied by clinical photographs 
and stereo views outline the history of the pa- 
tient’s condition, clinical findings, and recom- 
mended therapy. October, 1976. 226 pp., 
129 illus., 112 stereoscopic views in full color 
on 14 View-Master® reels and View-Master® 
compact viewer. Price, $54.50. 


New 2nd Edition! STEREOSCOPIC ATLAS OF 
MACULAR DISEASES: Diagnosis and Treat- 
ment. By J. Donald M. Gass, M.D. For 
completely current, practical information on 
diagnosis and management of macular 
diseases, consult this superbly illustrated new 
edition. Dr. Gass correlates appearance with 
fluorescein angiographic findings, and, when 
available, histopathology. He makes use of 
black and white photographs, stereo fundus 
photographs in full color, fluorescein angio- 
grams, photomicrographs and schematic draw- 
ings to elucidate all textual material. April, 1977. 
424pp., 951 illus. plus 133 views on 19 View- 
Master® stereo reels. Price, $65.00. 


New 2nd Edition! COMPREHENSIVE REVIEW 
OF ORTHOPTICS AND OCULAR MOTILITY: 
Theory, Therapy, and Surgery. By Jane 
Hurtt, R.N., A.A., C.O.; Antonia Rasicovici, 
B.A. C.O.; and Charles E. Windsor, M.D. 
Extensively revised and updated, this new edi- 
tion reviews the diagnosis and management of 
diseases of ocular motility; medical and surgi- 
cal therapy, new instruments, tests, and syn- 
dromes. New topics include: miotics, prism 
therapy, the Faden operation, the nystagmus 
blockage syndrome, and penalization therapy. 
November, 1977. 268 pp., 75 illus. Price, 
$22.50. 


2nd Edition. PTOSIS. By Crowell Beard, M.D. 
This valuable edition offers q clear, concise 
and practical approach to the management of 
ptosis. Many of the standard ptosis 
procedures—Fasanella-Servat, conjunctival 
approach levator resection, etc.— are pre- 


cisely described and well illustrated. 1976., ° 


300 pp., 818 illus. Price, $32.50. 
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OPHTHALMOLOGY. Edited by Herbert E. 
Kaufman, M.D. and Thom J. Zimmerman, 
M.D., Ph.D.; with 17 contributors. This impor- 
tant volume synthesizes recent developments in 
ophthalmology and precisely explains diagnos- 
tic methods and treatment techniques. You'll 
find comprehensive discussions on such topics 
as management of corneal graft complications 
and laser treatment for glaucoma. 1976, 309 
pp., 157 illus. Price, $34.50. 


A New Book! CURRENT CONCEPTS IN 
CATARACT SURGERY: Selected Proceed- 
ings of the Fourth Biennial Cataract Sur- 
gical Congress. Edited by Jared M. Emery, 
M.D. and David Paton, M.D.; with 87 con- 
tributors. More than 160 brief, direct papers 
reflect the vast experience of leading ophthal- 
mologists in the field of cataract surgery. Dis- 
cussions examine a wide range of views on 
patient management. October, 1976. 543 pp., 
404 illus. Price, $49.50. 


2nd Edition. CATARACT SURGERY AND ITS 
COMPLICATIONS. By Norman S. Jaffe, 
M.D., F.A.C.S., F.1.C.S. This expanded edi- 
tion provides a thorough review of the causes 
and management of complications following 
cataract surgery. Focusing on recent develop- 
ments and new approaches, the book features 
new information on such topics as intraocular 
lens implants and phaco-emulsification. The aù- 
thor correlates the pathogenesis patho- 
physiology and clinical picture of each compli- 
cation. 1976, 515 pp., 638 illus. Price, 
$48.50. 


TERIOR SEGMENT OF THE EYE, Volume II, 
THE CORNEA. By Richard C. Troutman, M.D. 


F.A.C.S. One of the world’s leading specialists ° 


in ophthalmic micro-surgery offers his ‘own 
philosophy and methods for microsurgery of the 
cornea—with special emphasis on penetrating 
keratoplasty. Among the many fascinating sub- 
jects discussed are: corneal surgery, indications 
and operative plan; and lamellar keratéplasty 
technique. December, 1977. Approx. 336 pp., 
395 illus. About $47.50. 

New Volume IX! NEURO-OPHTHAL- 
MOLOGY: Symposium of the University of 


Miami and the Bascom Palmer Eye Insti- 


tute. Edited by Joel S. Glaser, M.D.; with 33 
contributors. This outstanding new volume in- 
cludes 19 papers which represent up-to-date 
research in neuro-ophthalmology. Discussions 
deal with: anatomy and surgery of sella turcica 
and pituitary tumors; cerebrovascular disease; 
axonal transport; therapy of optic neuritis; 
Horner syndrome; and many other pertinent 
topics. December, 1977. Approx. 272 pp., 
213 illus. About $34.50. 


for your staff... 

3rd Edition. THE OPHTHALMIC ASSISTANT: 
Fundamentals and Clinical Practice. By Harold 
A. Stein, M.D., M.Sc. (Ophth.), F.R.C.S. (C) and 
Bernard J. Slatt, M.D., F.R.C.S. (C) Here is an ideal 
resource for your assistant. This up-to-date edition 
provides essential information on technical subjects 
involved in day-to-day patient care. A wealth of 
illustrations and photographs demonstrate technical 
procedures in a simple, easy-to-follow manner. 
1976, 608 pp., 853 illus. Price, $23.75. 


Mosby books provide 
authoritative answers to many of 
your clinical problems. 


i MOSBY 


TIMES MIRROR 


THE C V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS., MISSOURI 63141 
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pacemaker 


‘e’s the new standard for efficient ophthalmic 
amination, the spacesaving RELIANCE “Combo 2000” 

' instrument stand and “high rise” chair are combined. 
jether, they’re only 45 inches wide and provide 

ximum patient access. 

The RELIANCE;“Combo 2000” comes in two models— 

fully powered 2000-80 for effortiess patient positioning 
n seated to supine and the manually articulating 
0-65. Both models may be used right or left handed. 

Three major instruments are accommodated through 

use of a third arm (not shown) that extends from the 
trument pedestal. The swiveling console holds three 
hargeable or corded instruments. A fourth instrument 
1 be fitted to the console’s binding posts. 

Choose from a wide selection of upholstery in vinyl or 
yl with nylon tweed insert. Both have color keyed epoxy 
imel bases. 

Put the available space in your office to work for you. 
«with your RELIANCE dealer, or write: F. & F. 
nigkramer, 96 Caldwell Drive, Cincinnati, Ohio 45216 
>t. 000. 
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7,F&F Kdenigkramer 
hts Reserved. 





The producers of the Lens Fragmentor/Aspirator 
for ultrasonic ophthalmic surgery introduce a 

* new, improved version for $4,000 less than the 
lowest-priced equipment available. 


You get the best when you go to the è Three-position footswitch for fully in- 
source. Fibra-Sonics, the original pro- dependent control of Irrigation, Ultra- 
ducers of working ultrasonic surgical sound and Aspiration. 


devices, has created a system that out- 
dates all other equipment available. It is 
also priced at least $20,000 lower than 
the system it out-performs. You actually ° Exclusive, easy-to-read L.E.D. (0.6 inch 
get more... for less. A completely proven high) “elapsed time” indicator. 

system for cataract, vitreous and thirty @ Ultra-stable ultrasonic frequency for 
other ophthalmic procedures for just unparalled effectiveness. 

$5,950. 


è Four-step pushbutton variable-controlled 
aspiration (10 to 50 ml/min). 


Compare these features: 


e Ultra-safe ground-loss circuit that auto- Sonurgy™ By 
matically shuts off the machine and 
denies resetting if the patient/circuit 
ground fails. 





èe Conservative construction for long-life 

dependability. = 
Plus, numerous other advances designed 
to optimize ophthalmic procedures. We 
believe in what we make. To prove it, 
Fibra-Sonics has a one-year no questions 
asked replacement policy, and an 
upgrading policy that offers future 
improvement “add-ons” as they become 
available at minimal or no cost. 


After all, what more could you ask for 
than the best equipment at the best 

price? Please give us a call or write. We 
would welcome the opportunity to demon- 
strate our Lens Fragmentor/Aspirator at 
your facility. 


You get the best when you go to the source. 


Fibra=Sonics, inc 


4626 N. Lamon Avenue Ħ Chicago, Illinois 60630 « (312) 286-7377 
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-= What more could you ask for? 


wane? Only $5950.00 





SEE US AT THE AAOO IN DALLAS, Oct. 2-6, BOOTH E411. 
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Everything you see above can 
cause allergic conjunctivitis. 





Everything you see below 


takes care Of it. 


New Albalon-A™ 


Formulated with your allergic conjunctivitis* 
patient in mind. Albalon-A clears the congestion 
with naphazoline HCI; calms the discomforting 
itch with antazoline. And Albalon-A is the only 
antihistamine-decongestant in an artificial tear 
vehicle: Liquifilm® (polyvinyl alcohol 1.4%). Unique 
Liquifilm protects against iatrogenic dry eye; in 
contrast, aqueous vehicles can cause dry eye. 

That's how Albalon-A does it all faster and 
more effectively than either active ingredient alone’ 
*This drug has been evaluated as possibly effective for this indication 


See full prescribing information. 





Prescribe New Albalon-A® (6s uci oos% ) 
The anti-drying, antihistamine 
decongestant combination. 


Albalion-A” 
Liquifilm® 
sterile ophthalmic solution 


DESCRIPTION A sterile ophthalmic solution having the following com- 
position: naphazoline HCI. .. .0.05%, antazoline phosphate 0.5%, 
with: Liquifilm® ®olyinyl alcohol) 1.4%; benzalkonium chloride .004%: 
edetate disodium; p@lyvinyl pyrrolidone; sodium chloride; sodium ace- 
tate, anhydrous; acetic acid and/or sodium hydroxide if needed to adjust 
the pH. ACTION Albalon-A combines the effects of the antihistamine, 
antazoline, and the decongestant, naphazoline. 


INDICATIONS Based on a review of a related combination of drugs 
by the National Academy of Sciences—National Research Council 
and/or other information, FDA has classified the indications as fol- 
lows: “Possibly” effective: For relief of ocular irritation and/or con- 


gestion or for the treatment of allergic, inflammatory, or infectious 
ocular conditions. Final classification of the less-than-effective indi- 
cation requires further investigation 





CONTRAINDICATIONS Hypersensitivity to one or more of the compo- 
nents of this preparation. WARNING Do not use in presence of narrow 
angle glaucoma. PRECAUTIONS This preparation should be used only 
with caution in the presence of hypertension, cardiac irregularities or 
hyperglycemia (diabetes). To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids or surrounding 
area with the dropper tip of the bottle. Keep bottle tightly closed when 
not in use. Protect from light. ADVERSE REACTIONS The following 
adverse reactions may occur: Pupillary dilation, increase in intraocular 
pressure, systemic effects due to absorption (i.e, hypertension, cardiac 
irregularities, hyperglycemia). DOSAGE One or two drops instilled in each 
eye every 3 or 4 hours or less frequently, as required to relieve symptoms. 
HOW SUPPLIED 15 mi dropper-tip plastic dropper bottles. On prescrip- 
tion only. 

REFERENCES: 


Miller. J. and Wolf, E.H. Antazoline phosphate and naphazoline hydro- 
chloride, singly and in combination for the treatment of allergic conjunc- 
tivits — a controlled double-blind clinical trial. Ann Allerg 35: 81-85, 1975 


ALIERGAN Pharmaceuticals, Irvine, CA 92713 
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© 
BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
800 LOG-2 PHOTOCOAGULATORS 
DELIVERED THROUGHOUT 


THE WORLD: 


FEATURES: 


Thirty percent more power 

1.59 aperture for close macula work 
Unique “optimatic” control 

single dial setting for optimum 
chorio-retinal reaction 

New contemporary design 

to complement today’s 

hospital or office decor 


Standard line voltage operation 


Direct or indirect* ophthalmoscope 


delivery system 


“Optional 


CLINITEX< division of varian 


O PLEASE SEND MORE INFORMATION 
O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 
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Bulfonamide antibacterial par ionampaay/ os seb ert sat | ae 
. . x i ri r anti-allergic agen Az 
fòr ocular infections in external in external ° f : 
= SULAMYD’ eye infections” eye conditions x 3 
Sodium OPTIMYD" METRETON’ d 
+ 
à : brand of brand of . 
brand of sodium sulfacetamide, U.S.P. : i | 
) prednisolone sodium prednisolon d ot 
OPHTHALMIC SOLUTION 30%-STERILE phosphate, Sie dhid: 2° phosnhate, USE 4 
OPHTHALMIC SOLUTION 710%-STERILE sodium sulfacetamide, (0.5% prednisolone . 
OPHTHALMIC OINTMENT 10%-STERILE U.S P. (0.5% prednisolone phosphate equivalent) 
and 10% sodium SOLUTION- D © 
anti-inflammatoryt/antibacterial pore by th eai STERILE 
in external eye infections*t SOLUTION- s 


METIMYD ee 


drand of prednisolone acetate, U.S.P. 
and sodium sulfacetamide, U.S.P. 
OPHTHALMIC OINTMENT-STERILE 
OPHTHALMIC SUSPENSION-STERILE 
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for the eyes 


The Schering Family 
of Ophthalmic Products 


—selective roles for 
selective needs 





*due to susceptible pathogens 


fThis drug has been evaluated as ‘possibly effective for 
this indication. e 


riae c 1976, Schering Corporation. All rights reserved 


Before prescribing any product on this page, please see full product 
information, brief summaries of which appear on tollowing page. 





Sodium SULAMYB* 
brand of sulfacefamide sodium, U.S P. 
Op halmic Solution 30%, Solution 10%, Ointment 10% —Sterile 


; e 

INDICATIONS Sodium SULAMYD is indicated for the treatment of conjunc- 
-tivitis, cofheal ulcer, and other superficial ocular infections due to susceptible 
_ microorganisms, and as adjunctive treatment in systemic sulfonamide therapy 
of trachoma. 


$a 

-CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations con- 
_traindicates the use of Sodium SULAMYD. 

PRECAUTIONS The solutions are incompatible with silver preparations. 
| Ophthalmic ointments may retard corneal healing. Non-susceptible organisms, 
“including fungi, may proliferate with the use of these preparations. Sulfon- 
amides are inactivated by the para-aminobenzoic acid present in purulent 


_ exudates. Sulfonamide sensitivity reactions may occur. June 1972 


METIMYD* 

rand of prednisolone acetate, U.S P., and sodium sulfacetamide, US.P 
Ophihalmic Suspension and Ointment—Sterile. Each mi. or Gm. contains 5 mg 
prednisolone acetate and 100 mg. sodium sulfacetamide. 


2 







-| INDICATIONS—Suspension Based on a review of this drug by the 
National Academy of Sciences—National Research Council and or other 
_| information, FDA has classified the indications ag follows: 
| “Possibly” effective: for the treatment of the following inflammatory and 
| allergic conditions affecting the eyelids and anterior segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrheic 
dermatitis and other nonpurulent forms of conjunctivitis including those 
- associated with hay fever, and conjunctivitis due to physical agents such 
_as foreign bodies, chemicals (acids. alkalies) and other irritants. COR- 
NEA, SCLERA. IRIS. AND UVEA: interstitial. postoperative, and scleros- 
| ing keratitis; chemical and thermal burns of the cornea; corneal ulcer; 
| herpes zoster ophthalmicus; phlyctenular keratoconjunctivitis, corneal 
‘| neovascularization; scleritis; episcleritis, acute, chronic. anc traumatic 
| iridocyclitis. 
‘| Final classification of the less-than-effective indications requires further 
| investigation. 





intment METIMYD is indicated in the following inflammatory and allergic 
‘conditions affecting the eyelids and anterior segment of the eye: 
yelids. allergic blepharitis; blepharitis associated with seborrheic dermatitis, 
ther nonpurulent types of blepharitis. < 
Sonjunctiva: allergic conjunctivitis, ie, vernal, phylctenular, and other non- 
purulent forms of conjunctivitis including those associated with hay fever. 
‘conjunctivitis due to physical agents such as foreign bodies, chemicals (acids, 
alkalies) and other irritants. 
Cornea. Sclera. Iris, Uvea: interstitial, postoperative, and sclerosing keratitis; 
chemical and thermal burns of the cornea, corneal ulcer, herpes zoster 
_ Ophthalmicus; phlyctenular keratoconjunctivitis, corneal neovascularization, 
leritis: episcleritis, acute, chronic, and traumatic iridocyciitis. 
In deep-seated infections, such as endophthalmitis, panophthalmitis, and 
orbital cellulitis, or when systemic infection threatens, specific oral (antibiotic, 
sulfonamide) therapy should be employed. Local treatment may be used as 
“adjunctive therapy. 


. CONTRAINDICATIONS The contraindications for METIMYD are the same as 
_ those for other corticosteroid-sulfonamide preparations. Topical ophthalmic 
corticosteroid preparations and combinations are contraindicated in: early 
acute herpes simplex and the early acute stages of most other viral diseases of 
| the cornea and conjunctiva; active tuberculosis of the anterior segment of the 
_ eye: fungal disease of the cornea, conjunctiva and lids: acute purulent 
_ untreated infections of the eye which, like other diseases caused by microor- 
ganisms, may be masked or enhanced by the presence of the steroid; 
-individuals with known sensitivity to any of the ingredients 
a 


enone Extended use of topical steroid therapy may Cause increased 
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‘intraocular pressure in certain individuals. In prolonged therapy, it s advisable 
i vat intraocular pressure be checked frequently. In those diseases Causing 
‘thinning of the cornea, perforation has been known to have occurred with the 
_ use of topical steroids. As with any antibacterial preparation, prolonged use 
` may result in overgrowth of non-susceptible organisms, including fungi. If 
_ superinfection occurs, appropriate measures should be instituted. Sensitivity 
| reactions may occur in certain individuals. If signs of sensitivity develop, 
| discontinue use. 
_ The protracted use of topical corticosteroids in the eye reportedly has been 
_ rarely associated with the development of posterior subcapsular Cataracts. 
Es January 1973, July 1973 
Cs 
- OPTIMYD™ 
cer of prednisolone sodium phosphate, U.S.P. and sodium sulfacetamide, 
USP. 
oy 5% Prednisolone Phosphate Equevalent and 10% Sodium Sulfacetamide) 
+ Ophthalmic Solution—Sterile 
INDICATIONS OPTIMYD is indicated in the following inflammatory and 
allergic conditions affecting the eyelids and anterior segment of the eye. 
. EYELIDS: allergic blepharitis, blepharitis associated with seborrheic dermatitis, 
< and other nonpurulent types of blepharitis, as well as spastic entropion due to 
` local irritation. CONJUNCTIVA: allergic conjunctivitis ie, vernal, prlyctenular 
_ and other nonpurulent forms of conjunctivitis including that associated with hay 
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fever and conjunctivitis due to physical agents such as forggn bod 
chemicals (acids, alkalies) and other irritants. 


NOTE: For topical antibacterial therapy of acute purulent infections oi 
eyelids and conjunctiva caused by pathogens sensitive to sodium sulf 
tamide an ointment and solutions of sodium sulfacetamide (Sodium Sulamy 
are available. CORNEA, SCLERA, IRIS: interstitial keratitis and other ker 
tides: corneal ulcer; herpes zoster ophthalmicus,; phlyctenular keratoconju 
tivitis: corneal neovascularization, scleritis; episcleritis; acute, chronic i 


traumatic iritis; iridocyclitis. 


CONTRAINDICATIONS Like other topical ophthalmic preparations conti 
ing corticosteroids, OPTIMYD should not be used in acute herpes simplex o 
the acute stages of other viral infections of the cornea and conjunctiva. 
OPTIMYD is also contraindicated in the presence of active tuberculosis of 
anterior segment of the eye, in fungal infections, and in untreated ac 
purulent infections of the cornea, lids and conjunctiva, Whenever it iS SuSpt 
ed that the infection is caused by organisms non-sensitive to sulfonamic 
supplemental therapy with appropriate antibiotic agents should be include: 
the infection fails to respond promptly, the medication should be discontin 
and other indicated measures Started. 


PRECAUTIONS Prolonged use of topical steroid therapy may cause 
creased intraocular pressure in certain individuals, and hence, it is advisé 
that intraocular pressure be checked at regular intervals. 

In those diseases causing thinning of the cornea, perforation has been kni 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly has b 
rarely associated with the development of posterior subcapsular cataracts 
OPTIMYD should not be used in patients with known or suspected sensitivit 
sulfonamides. If sensitivity or other untoward reactions occur, discontinue 
of the preparation July 1 


METRETON* 

brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for the tr 
ment of the following conditions. Ophthalmic: steroid-responsive inflamma 
conditions of the palpebral and bulbar conjunctiva, cornea and ante 
segment of the globe. such as allergic conjunctivitis, acne rosacea, superfi 
punctate keratitis. herpes zoster keratitis, iritis, cyclitis, selected infec 
conjunctivitis when the inherent hazard of steroid use is accepted to obtair 
advisable diminution in edema and inflammation; corneal injury from chem 
or thermal burns or penetration of foreign bodies. 

Otic: steroid-responsive inflammatory conditions of the external audi 
meatus, such as allergic otitis externa. selected purulent and nonpurt 
infective otitis externa when the hazard of steroid use is accepted to obtai 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution should not bet 
in acute superficial! herpes simplex keratitis or in other viral infections of 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum membri 
METRETON Ophthalmic Solution is contraindicated in patients with tuberc 
sis of the eye and in those with fungal diseases of ocular or auricular structu 
Hypersensitivity to a component of this medication contraindicates its use 


WARNINGS METRETON Ophthalmic Solution is not effective in mustard 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal her 
simplex; frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may result in glaucoma, damage to the o 
nerve, defects in visual acuity and fields of vision, posterior subcaps 
cataract formation, or may aid in the establishment of secondary oc 
infections from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perforation has b 
known to occur with the use of topical steroids. 

Acute. purulent, untreated infection of the eye or ear may be masked or act 
enhanced by the presence of steroid medication 

Usage in Pregnancy The safety of intensive or protracted use of topical ster: 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly pron 
develop coincidentally with long-term local steroid applications. fun 
invasion must be considered in any persistent corneal ulceration wher 
steroid is in use or has been used. 

Intraocular pressure should be checked frequently 


ADVERSE REACTIONS Glaucoma with optic nerve damage. visual acuity 
field defects, posterior subcapsular cataract formation, secondary oc 
infections from pathogens. including herpes simplex liberated from oc 
tissues, perforation of the globe 

Viral and fungal infections of the cornea may be exacerbated by the applicé 
of steroids. 


Rarely, stinging or burning may occur . June ' 


Schering Corporation 


cheung Kenilworth, New Jersey 07033 


SWW-70 


INcrOdUCING... | 
. AN wGeuer tion.. 


` Of Retinal Cameras. 
From Tope 


Including two models with tilting facility. 


Our new retinal cameras elevate fundus photography to 

a new level of ease and precision. 

Here's how: 

Simple and Accurate Horizontal Positioning 

All TRC-FE series cameras feature a center of rotation at the 
pupil of the patient's eye. This allows the operator to easily 
pivot the camera for peripheral photography. Newly- 
designed base also facilitates stereo photography. 
Tilting Mechanism 

The TRC-FET and FET3 models 
also offer the user the advantage 
of a full 30° vertical tilt for 
greater control in positioning 
than can be achieved by 
altering patient fixation. 
One-Handed Operation 
Controls for alignment of the 
camera, height adjustment, and 
shutter release are all conveniently 
placed on the joystick for smooth, 
single- handed operation. 

Many Other Important Benefits 
All four TRC-FE series models provide an 
automatic film advance system, useful in 
fluorescein angiography. Our unique new 
Polaroid attachment (optional) 
permits taking of two side-by-side 
exposures on a single piece of 
Polaroid film. Standard features 
include: Spectrotech Matched 
Interference Filter Set; macular fixation 
device; two camera bodies for color work and iia 
fluorescein angiography; and an improved hinge RieCRENISHEE on 
fixation device which reduces the chance of breakage. 


























te! 


Best of all, the Topcon TRC-FE series of retinal cameras 
is available for a very moderate price. For a demonstration 
G or more information, contact your local Topcon dealer 
* or write to us. 


TOPCON 


. A New World of Precision Optics 








AMERICAN JOURNAL OF OPHTHALMOLOGY 


The Post Graduate Institute 
of the New York Eye and Ear Infirmary Announces the 
Thirteenth Annual Review Course 


“BASIC SUBJECTS 
IN OPHTHALMOLOGY” 


December 5 through 10, 1977 


+% © © >% è HD © 
SUBJECTS 


Physiology « Pharmacology Ħ Ocular Motility e Neuro 
Ophthalmology * Medical Ophthalmology « Developmental 
Anomalies • Pediatric Ophthalmology • Anatomy and Histopathology of 
the Eye « Diseases of the Cornea and Conjunctivia « Interpretation of 
Posterior Pole Lesions » Principles of Physical Optics and Refraction 


© è è è è òè 
Course Director: James C. Newton, M.D. 


FACULTY 
Ronald Care, M.D. Thomas Kuhns, M.D. 
Andrew P. Ferry, M.D. Peter J. G. Maris, M.D. 
David S. Friendly, M.D. Robert C. Mickatavage, M.D. 
John S. Hermann, M.D. Richard Ruiz, M.D. 
Frank B. Hoefle, M.D. Whitney G. Sampson, M.D. 


This six-day intensive course is designed as a comprehensive review of 
the basic subjects in ophthalmology, and qualifies for 48 credits in 
Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $450.00 (Luncheons and Cocktail Party included) 


For application and further information, please write: 


Jane Stark, Registrar» Post-Graduate Institute 
New York Eye and Ear Infirmary • 310 East Fourteenth Street 
New York, New York 10003 « Tele: (212) 673-3480 
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SUPRAMID EXTRA” ae 


SUTURE. Polyfilament but neither braided nor twisted. New cable-type 
construction with several strands enclosed in a perfectly smooth cover 
of the same material, gives great pliability and superior strength. Strong, 
handles as silk. No stitch irritation, no growth of tissue into suture. Sizes 3 
10-0 to 8. * 


AUTOCLAVABLE CONTAINERS with balls of suture suitable for repeated 
autoclaving for those who thread needles. Sizes 6-0 to size 8. 


STERILE PACKAGES with swaged-on needles. Side-cutting spatulated, , 
reverse cutting and taper point needles. Sizes 10-0 to size 0. | 





MICRO-SPATULA needles for cataract, keratoplasty and intraocular lens 

suturing. Needle wire size 0.14 mm, length 5mm, Code No. 2SC-100 with 
12” of 10-0 Black Supramid Extra suture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 2SC-90 
and 2SC-80 with 12” of Black Supramid Extra suture 9-0 and 8-0 respectively. 


NEW: PLIABLE BLUNT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31 cm 
of 9-0 Black Supramid Extra suture or 10 cm of 10-0 Jackson Platinum-10% Iridium Wire. Code No. BI-90 
or BI-PI-100 respectively. 


NEW: JACKSON PLATINUM-10% IRIDIUM WIRE, 5 inches on SC needle for securing Medallion Intra- 
Ocular lens. Code No: SC-PI-100. 


NEW: YASARGIL NEEDLES—Taper-point, 14 and 1 circle, wire sizes 0.07, 0.1 and 0.14 mm for 
micro-neuro and micro-vascular surgery on 10-0 black—Supramid-Extra suture. 


GUIBOR-SMITH SUTURE—for Frontalis Fixation (4-0 Supramid Extra, double-armed with 1% curved, 
reverse-cutting needle): 2GS-1-40 for adults, 2GS-2-40 for Pediatric work. 


von NOORDEN SUTURE for posterior fixation of extraocular muscles, }3 circle spatula needle, 5.5 mm 
long, wire size 0.35 mm with 12” of 5-0 Supramid Extra suture, Double armed. Code No. 2vN-50. 


SUPRAMID® SLEEVES for method by Edward A. Dunlap, M.D. and SUPRAMID® CAPS for method by 
Philip Knapp, M.D. Both used for prevention of adhesions in eye muscle surgery. 


NEW: BEEKHUIS SUPRAMID MENTOPLASTY AUGMENTATION IMPLANT. Pre-rolled, sterile. Three 
sizes: small, medium, large. SUPRAMID® SURGICAL MESH—FOR AUGMENTATION RHINOPLASTY. 
Reference: Beekhuis, G. Jan, M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, 
January 1974. 

SUPRAMID® FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 

Smooth Surface Foil: 15 X 20 cm, thicknesses from 0.05 mm to 2.0 mm, nonsterile. 


Orange-Peel Surface Foil: 0.4 mm thick, 3 X 3 cm, sterile. Method by Pierre Guibor, M.D. 


CATALOG GLADLY FURNISHED ON REQUEST 


Sole Importer for USA, Canada, Mexico 


S. JACKSON, INC. 


4815 Rugby Ave., Washington, D.C. 20014 60 Eastern Ave., Brampton, Ontario, Canada 
® U.S. and Canadian Trade Marks Registered 
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WHAT DO THESE 
-INOTRUMENTS HAVE 
IN COMMON’? 


refinoscope slit lamp radius measuring 
ophthalmoscope trial lens set 'NSirument 
refractor lensmeter fundus camera 


projector ophthalmometer 
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®© These are instruments eye doctors 
use to accurately diagnose and 
refract the patients vision. 

@ All these instruments use the 
finest lens material available... 
glass. 


if the accuracy of your patient's 
prescription is important to you 


you, 
ibe you should specify 


CORNING 





MALU YUU OW 


fje lof vision... See the 
arco Projection © | 
Jerimeter + oe 


All of the quality that you'd expect to 
ind at far greater expense, is now 
vailable in Marco's advanced Pro- 
ection Perimeter. 

Marco offers for the first time the 
ption of either an automatic 
arking device or a straight man- 
al marking system. The choice is 

ading on your specific 


is feature Marco's 
uilt-in H&ht meter, which as- 5 
es a sensitive control of lum- ia) e 
sity, and you have two excel- 
MD reasons why you should see 

e Marco Projection Perimeter. 

The Marco Perimeter is available 
Dr immediate delivery. For full details, 
icluding a pleasant surprise on cost, 
ontact the distributor in your area 
e'll be pleased to provide a dem- 
nstration at your convenience. 


A a 


Automatic Marking Recorder 


Automatic Marking Activator 
and Manual Override Switch 


7/4 MARCO 











or youll probably ca 





end up with this: 


SUBURBAN MEDICAL BUILDING, INC. 


In Account With: 












Dr. John B. Franklin 






Charges for 
remodeling office space: 





Plumbing: 





$2,150.00 





New walls 


and partitions: 1,820.00 






Electrical 
wiring: 1,125.00 


$5,095.00 





PARSONS OPTICAL LABORATORIES 


. 441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 
OR 
OSTERTAG OPTICAL SERN ICE, ENC. 


3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 


Without a detailed plan of your new office as you envision it, 
there’s no way to foresee all the expenses that will be involved in 
leasehold improvements. Yet once you've signed the lease, any 
details not included may be at your expense. Which means you 
could find yourself paying thousands of dollars for unexpected 
“extras” e We've been helping eye doctors avoid unpleasant 
surprises like this for over forty years, through our custom office 
planning service. It works quite simply: + From the Office Planning 
Kit we provide, you send us a form listing your specific 
requirements. We then submit to you a preliminary office plan 
based on these requirements. Upon receipt of your comments, 
any requested changes are incorporated into the final plan, which 
is complete right down to the last detail of equipment, electrical, 
plumbing and cabinetry. + Besides assuring most efficient use of 
space, this comprehensive office plan has another important 
advantage: when made an exhibit to your lease before it's signed, 
it eliminates any question about what leasehold improvements 
are included. ¢ Like our complete one-source service on 
everything you need to equip and furnish your office, our 

Office Planning Kit is designed to save you time, money and 
headaches. Why not write or phone today for yours. 


Considering new office space? 
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1977 (Wednesday through Satur 


with renowned experts in this difficult area. 


pe 


St. Vincent's Hospital and 


GLAUCOMA 


CONTACT and INTRAOCULAR 


Wednesday, Thursday, Friday and 


The Fi et of espeingtbes of the St. Vincent's Hospital and Medical Center of New York will hold its annual clinical meeting November 2-5, 
a 


( ( y). Three days of the meeting will be devoted to glaucoma and will present some of the world's great authorities 
on glaucoma diagnosis and management. Symposia and courses will be conducted affording a unique opportunity to listen to and exchange ideas 


cial attention will be given to glaucoma diagnosis, conservative and surgical management. 


Practical Courses in Glaucoma, Contact Lenses and Intraocular Lenses 
Special Ophthalmic Assistants Course Program coordinated by Don Wong 


Robert A. D'Amico, M.D. 


Director, Department of Ophthalmology 


DIAGNOSTIC 


Mansour Armaly, M.D., Professor and Chair- 
man, Department of Ophthalmology, George 
Washington University, Washington, D.C. 
Perimetry for Glaucoma 
Frederick C. Blodi, M.D., Chairman and 
Professor, Department of Ophthalmology, 
University of lowa Hospitals and Clinics 
The Chamber Angle in Glaucoma 


Michael W. Dunn, M.D., Chairman, Depart- 
ment of Ophthalmology, New York Medical 
College, with A. Louis Southern, M.D. 
Surface Antigens in Glaucoma 
Steroid Receptors 


G. Peter Halberg, M.D., Attending Ophthal- 
mic Surgeon, St. Vincent's Hospital and Med- 
ical Center of New York 
Postural Differential Tonometry and Day- 
time Diurnal Curves 
Paul Henkind, M.D., Ph.D., Professor and 
Chairman, Department of Ophthalmology, 
Albert Einstein College of Medicine 
Diurnal Variation in Glaucoma 
Gerald Kara, M.D., Executive Surgeon Di- 
rector, New York Eye and Ear Infirmary 
Glaucoma and Malignant Intraocular 
Tumors 
Yoshiaki Kitazawa, M.D., Associate Profes- 
sor of Ophthalmology and Director of Glau- 
coma Service, University of Tokyo, School of 
Medicine, Tokyo, Japan 
Introduction of Decision Making in the Early 
Diagnosis of Primary Open-Angle Glau- 
coma 
Allan E. Kolker, M.D., Professor of Ophthal- 
mology, Department of Ophthalmology, 
Washington University Medical School, St. 
Louis, Missouri 
Ocular Hypertension: An Overview HLA 
Antigens and Epinepherine Testing in 
Ocular Hypertensives 
Carl Kupfer, M.D., Director, National Eye 
Institute 
Diagnosis of Pigment Dispersion Syn- 
drome and Its Relationship to Pigmentary 
Glaucoma 
Maurice Langham, Ph.D., Director, Ophthal- 
mological Research Unit, Wilmer Institute, 
Johns Hopkins University School of Medicine 
New Approaches to the Early Diagnosis of 
Glaucoma > 
Kenneth T. Richardson, M.D., Professor of 
Ophthalmology, Baylor College of Medicine, 
Houston, Texas 
New Thoughts on the Management of the 
Glaucoma Suspect 


David Shoch, M.D., Professor and Chairman, 


Jules Francois, M.D. 
Honorary Meeting Chairman 


GLAUCOMA 


Department of Ophthalmology, Northwestern 
University, The Medical School, Chicago, ll- 
linois 
Ciliary Block Glaucoma After Trabecu- 
lectomy 


L. Spaeth, M.D., Director, Glaucoma 
Service, Wills Eye Hospital, Philadelphia, 
Pennsylvania 

Diagnosis and Treatment of Chronic Angle- 
Closure Glaucoma (including ‘‘Malig- 
nant Glaucoma”) 

William Townsend, M.D., Director, Cornea 
Serv ce, University of Puerto Rico 

The Pathogenesis of Secondary Con- 

genital Glaucoma 


Thomas J. Tredici, M.D., Chief, Ophthal- 
mology Branch, Department of the Air Force, 
Brooks Air Force Base 
United States Air Force Screening and 
Management Program for Chronic 
Open-Angle Glaucoma—Evaluation 
After Fifteen Years 


OPTIC NERVE 


Alfonse A. Cinotti, M.D., Chairman, Depart- 
ment of Ophthalmology, New Jersey School 
of Medicine and Dentistry 
The Optic Disc and Visual Field in Glau- 
coma 
Giuseppe Cristini, M.D., Chairman and 
Professor, Department of Ophthalmology, 
ayer University Medical School, Bologna, 
Ita 
1) Further Results Obtained with the Re- 
vascularization of the Optic Nerve 
2) Fiuximetry: Its Diagnostic and Prognostic 
Significance 
Peter Y. Evans, M.D., Professor and Chair- 
man, Department of Ophthalmology, George- 
yo University Medical School, Washington, 


Cineangiography in the Disc Fluorescein 
Controversy 
Jules Francois, M.D., Chairman. Depart- 
ment of Ophthalmology, Ghent University 
Medical School, Ghent, Belgium, with J. F. 
DeLacy 
Fluorescein Angiography of the Disc in 
Open-Angle Glaucoma 
John N. Hetherington, M.D., Associate 
Professor of Ophthalmology, University of 
California 
Optic Nerve Damage “The Cup Runneth 
Ai 


THERAPEUTIC 


Max Forbes, M.D., Assistant Professor, 


G. Peter Halberg, M.D. 
Meeting Chairman 


Ophthalmology, Columbia-Presbyterian Medi- 
cal Center 
Retinal Detachment on Miotic Therapy 


Raymond Harrison, M.D., Director, Glau- 
coma Service, Manhattan Eye, Ear and 
Throat Hospital 

Clonidine in Glaucoma Therapy 


Yoshiaki Kitazawa, M.D., Associate Profes- 
sor of Ophthalmology and Director of Glau- 
coma Service, University of Tokyo, School of 
Medicine, Tokyo, Japan 
The Use of Adrenergic Beta-Blockers for 
the Treatment of Primary Open-Angle 
Glaucoma 


David L. Krohn, M.D., Director, Glaucoma 
Service, New York University Medical Center 
Transcorneal Drug Delivery 


Irving H. Leopold, M.D., Chairman and Pro- 
fessor, Department of Ophthalmology, Uni- 
versity of California, Irvine 

Adrenergic Compounds in Glaucoma 
Frank W. Newell, M.D., Chairman and Pro- 
fessor, Department of Ophthalmology, 
University of Chicago 

New Drugs in the Management of Glau- 

coma 


Steven M. Podos, M.D., Chairman, Depart- 
ment of Ophthalmology, Mt. Sinai School of 
Medicine 

New Drugs: DPE and Timolol 


Thomas J. Zimmerman, M.D., Ph.D., Di- 
rector of Glaucoma Service, Department of 
Ophthalmology, Louisiana State University 
Medical School 

Timolol 


SURGICAL 


James E. Burris, M.D., Co-Director, Glau- 
coma Service, New York Eye and Ear Infir- 
mary 
A Combined Operation for Open-Angle 
Glaucoma and Senile Cataract 
Jorge N. Buxton, M.D., Surgeon Director, 
New York Eye and Ear Infirmary 
Management of Glaucoma Pre- and Post- 
Keratoplasty 


Robert A. D'Amico, M.D., Director, Depart- 
ment of Ophthalmology, St. Vincent's Hos- 
pital and Medical Center of New York 
Management of Glaucoma and Kerato- 
plasty . 
Donelson R. Manley, M.D., Director of Pedi- 
atric Ophthalmology, Wills Ey% Hospital, 
Philadelphia, Pennsylvania 
Trabeculectomy for Infantile Glaucoma 


Rafael Cordero-Moreno, M.D., Professor. 


Medical Center of New York : 
‘UPDATE ana 


LENS CONFERENCE 
Saturday—November 2, 3, 4, 5, 1977 


Department of Ophthalmology, Instituto de 
Oftalmologia, Caracas, Venezuela 
Trabeculectomy, Clinicopathological 
Correlations 
A. Benedict Rizzuti, M.D., Consultant, 
Department of Ophthalmology, Cabrini Health 
Care Center 
Simultaneous Surgery of Cataract and 
Glaucoma 


Robert N. Shaffer, M.D., Professor of Oph- 


thaimology, University of California, San 
Francisco 
Otto Barkan and Goniotomy 


LASER SURGICAL 


Hugo Hager, M.D., Chairman and Professor, 
Department of Ophthalmology, Free Univer- 
sity of West Berlin, West Germany 

Laser Microsurgery of Glaucoma 


Pei-Fei Lee, M.D., Associate Professor of 
Ophthalmology, Albany Medica! College, 
Albany, New York 

Transpupillary Argon Laser 

Cyclophotocoagulation in the Manage- 

ment of Glaucoma 

David M. Worthen, M.D., Professor and 
Head, Division of Ophthalmology, University 
of California, San Diego 

Laser Treatment for Open-Angle Glaucoma 


CONTACT & INTRAOCULAR LENSES 


Eastern Regional Meeting Contact Lens Association of Ophthalmologists, Inc. 


Malcolm Bibby, Ph.D., Vice President, Clini- 
cal and Education Services, Wesley-Jessen 
Presbyopic Correction with the Autofocal 
Lens 
Warren J. Blaker, Ph.D., Vice President, 
Research and Development, Danker & Wohik 
A Comparison Between Intraocular Lenses 
and Extended-Wear Contact Lenses in 
the Treatment of Aphakia 


Stephen E. Bloomfield, M.D., Director of 
Corneal Clinic, New York Hospital 
New Bandage Lenses for the Treatment of 
Corneal Disease 
Richard D. Binkhorst, M.D., Attending 
Ophthalmic Surgeon, Cabrini Health Care 
Center 
A-Scan Ultrasonography and Intraocular 
Lens Power Calculation 


Mary Brunch, Executive Secretary/Micro- 
biologist, Food and Drug Administration 
Current Considerations in FDA Regulation 
of Contact Lenses 


L. Dean Clements, Director Professional 
Services, Bausch & Lomb, Soflens Division 
Soflens (Polymacon) Contact Lens Tech- 
nical Update 
Oliver H. Dabezies, Jr., M.D., Professor of 
Ophthalmology, Tulane University Medical 
School, New Orleans, Louisiana 
Update of Contact Lens Hygiene 
Robert C. Drews, M.D., Associate Professor 
of Clinical Ophthalmology, Washington Uni- 


versity School of Medicine, St. Louis, Missouri 
Glaucoma and Intraocular Lenses 
Gerald L. Feldman, Ph.D., Vice President, 
Research and Development, Soft Lenses, 
Inc. 
Hydrocurve Update 


G. Peter Halberg, M.D., Attending Ophthal- 
mic Surgeon, St. Vincent's Hospital and Med- 
ical Center of New York 

Practical Quality Control of Contact Lenses 


Jack Hartstein, M.D., Chairman, Department 
of Ophthalmology, Missouri Baptist Hospital, 
St. Louis, Missouri 
Technique of Implantation and Suturing of 
4 Loop Binkhorst and Fedorov ! 


Paul R. Honan, M.D., Associate Clinical Pro- 
fessor, Department of Ophthalmology, Indiana 
University Medical School 

Fenestration of Contact Lenses 
Kenneth Juechter, M.D., Asst. Attending 
Ophthalmic Surgeon, Cabrini Health Care 
Center 

Histopathology of Intraocular Lens Fixation 


James J. Koverman, Technical Director, 
Contact Lens Department, New York Eye and 
Ear Infirmary 

Contact Lenses After Keratoplasty 


David Link, Director, Bureau of Medical De- 
vices and Diagnostic Products, Food and Drug 
Administration 

Intraocular Lenses—The FDA Point of View 


REGISTRATION INFORMATION 


Donald L. MacKeen, Ph.D., Director, Phar- 
maceutical Research, Burton, Parsons and 
Company 

Disinfecting Systems for Contact Lenses 
Leroy G. Meshel, M.D. 

Tinted Cosmetic and Prosthetic Soft Con- 

tact Lenses 

Kenneth Michaile, M.D., Chief, Contact Lens 
Department, Wills Eye Hospital-Jefferson 
Medical College, Philadelphia, Pennsylvania 

Update in the Fitting of Bifocal Lenses 
John F. Morgan, M.D., Department of Oph- 
thalmology, Hotel Dieu Hospital, Kingston, 
Ontario, Canada 

Complications of Soft Contact Lenses 
Arnauld F. Scafidi, M.D., Medica! Officer, 
Ophthalmology, Food and Drug Administra- 
tion 

Update of Extended-Wear Contact Lenses 
Joseph Soper, President, Soper Internation- 
al Ophthalmics 

Fitting of Contact Lenses for Keratoconus 


Harold A. Stein, M.D., Chief, Department of 
Ophthalmology, Scarboro General Hospital, 
Toronto, Ontario, Canada 

Clinical Evaluation of Available Soft Lenses 


Frank J. Weinstock, M.D., Clinical Asst. 
Hanni Ohio State University, Columbus, 
hio 
Intraocular Pressures in Relation to Intra- 


ocular Lenses g 


GLAUCOMA UPDATE AND CONTACT AND INTRAOCULAR LENS CONFERENCE 


November 2, 3, 4 and 5, 1977 


PLEASE REGISTER ME FOR THE CONFERENCE—32 HOURS CATEGORY 1 AMA CREDIT 


NAME: (please print) 
ADDRESS: 


Telephone area code 








number 








zip code 





C] My check for $225.00 is enclosed. The registration fee includes luncheons and a cocktail party. 
| am a resident/fellow in ophthalmology, my check for $125.00 is enclosed. (Residents and Fellows must send identification in writing from 


the Head of the Department) 


3, 1977, 


My@eheck for $75.00 per assistant is enclosed. 
Please send this form to: 


egistration fee for ophthalmic as 


[| Please ps ps my ophthalmic assistant(s) fo 
Wednesday and Thursday, November 2 and 
e 


NAME: 
Department of Ophthalmology 


r the ophthalmic assistant courses on Tuesday, Wednesday and Thursday, November 1, 2 and 
sistants includes luncheons, courses on Tuesday, November 1, 1977 and workshops on 
3. 1977. Assistants may attend the courses for ophthalmologists without additional fee. 





St. Vincent’s Hospital and Medical Center of New York 


153 West 11th Street 


New York, New York 10011 


- 76 


Want to retire 
gradually 
with equity ? 








It's just one of 
the specialties we 
offer exclusively 
to ophthalmology. 


PRACTICE 
DEVELOPMENT 


oll CORPORATION 


100 WHITE SPRUCE BOULEVARD/ROCHESTER, NY. 14623/(716) 461-3680 WHITE SPRUCE BOULEVARD/ROCHESTER, NY. 14623/(716) 461-3680 
Outside New York State, call toll-free (800) 828-5058 









A PLASTIC SUNGLASS IN A VERSATILE, PRAC- 
TICAL DESIGN THAT PROVIDES EXCELLENT 
TOTAL LIGHT SPECTRUM CONTROL 


NolR 
SUNGLASSES 








Appreciated by contact lens wearers, post-op cataract pa- 
tients, winter/summer sports enthusiasts, and automobile 
drivers. 

















Versatile, Practical Design 
May be worn over ophthalmic spectacles (even cataract) 
or alone. Side shielding temples keep out extraneous 
light and wind 







Total Light Spectrum Control 

NoIR sunglasses use a complex system of absorbers to 
control the total light spectrum. Ultraviolet light is com- 
pletely absorbed. Near infrared light transmission levels 
are kept well below the levels of visible light. Visible 
light transmission is never higher than 19% . . . and 
iS available in levels as low as 2% of visible light in the 
more expensive models. 

Discomfort and fatique are greatly reduced or eliminated 
by keeping the total amount of light energy absorbed by 
the eye at a very low level. 













Suggested Retail 

$10-$12, Model 101 (amber) and Model 102 (grey-green) 

$40-$50, Model 107 (dark amber), Model 108 dark grey- 
green) and Model 109 (dark green). 


NOTE: Not available in? a true grey color. Plano only 


MEDICAL PRODUCTS DIV., 
Recreational Innovations Co. 


P.O. Box 203, Dept. 15B è Saline, Michigan 48176 


AAOO (313) 769-5565 
See us at the AAO&0 Booth #384, between booths 263 and 264 
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NEOSPORIN’ 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene Compound, sodium chloride 
and purified water. 


NEOSPORIN’ 
Ophthalmic 


Ointment sterile 
(Polymyxin B- 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum as 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin. 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


rroughs Welicome Co. 
aan te Triangle Park 
2 North Carolina 27709 
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DAYTIME and NIGHT TIME 


NEOSPORIN 


Ophthalmic Solution 


Round-the-clock therapy 
for Superficial 
External Dour Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 


of uses over the past 20 years. 
NEOSPORIN 


Ophthalmic Ointment 






Sterile Sterile 
(Polymyxin B—Neomycin-— į (Polymyxin B-Bacitracin— 
Gramicidin) 3 


’ 


2 / 


Burroughs Welicome Co. 
Research Triangle Park 
North Carolina 27709 





See adjacent page for brief prescribing information 


RETINPHOT 
FUNDUS 
CAMERA 
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’ 


* giii 
5 Compact camera for fundus color and 
fluoroscein photography 


Provides photographs of the living fundus 
oculi in color and black and white, with 
short exposure times of approx. 1/250 sec. 
Extreme brightness due to new, unique 
design. 35mm pictures have a diameter of 
24mm and 2.8 power magnifications. 
Electronic. flash, motor drive and 
automatic program unit available 
for fluoresceine engiography. 







CLINICAL SURGERY 
MICROSCOPE 
MODEL II 


; Superior performance with unequalled 
economy 
For the examination and photographic 
documentation of finest structures in 
ophthalmic and microsurgery. Fast 
magnification changing, daylight and 
contrast filters, individual eyepiece 
focusing, photographic equipment with 
electronic flash unit. Supplementary lenses 
for distances of 300 mm and 400 mm. 


International Micro-Optics 
5 Daniel Road East, Fairfield, New Jersey 07006 


Jenoptik Jena G.m.b.h. GDR-69 JENA, Carl - Zeiss Strasse | 
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SOURCE 






SLIT LAMP 
MODEL 69 












The economical all-method siit lamp 


Employ all known methods of slit-lamp 
techniques with operating ease and 
comfort. Brilliant optical performance. Five 
magnifications, from 2x to 32x. Rotatable slit 
image. Aperture diaphragm increases 
depth of field. Microscope is permanently 
adjusted. Fixation lamp provides superior 
flexibility. 














Write for Free Catalog. 


JENA 





REMOTE CONTROL 
SURGERY MICROSCOPE 310 


The new standard for microsurgery 
Completely new design features two 
stereomicroscopes with swivel-type vertical 
mounting, high intensity central illumination. 
Lamp-housing with Halogen lamp is outside 
operator's working range. Magnifications from 
4x to 40x. Remote control magnification 
changer permits varied magnification at 1:10 
ratio. Constant brightness at all magnifications. 
Two slit stops of fixed widths provide bright-up 
facility for the surrounding field. Slit image can 
be moved across the field. Heavy floor 
stand, remote focusing system and unique 
magnetic control clamping devices. 


(201) 227-6767 


Exclusive U.S. Distributor aus JENA 





for Ophthalmic Instruments 










IRIS 
CAMERA 


Stereo Photography on 35mm spilt- 
frame image 


For recording anterior segment findings. 
High resolution Stereomicroscope for 
observation and photography. Simple 
change allows choice of stereo and mono 
photographs. Magnifications for 
observation up to 64x. Image size in mono is 
24mm; in stereo, two images of 15mm each 
diameter on 35mm slide. 





8 
American Academy of Ophtaimology 
and Otolaryngology 
Booths: 254, 252 dnd 253 
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ERG CALIBRATOR /SIMULATOR 


STMORE 
270 ms 





SIMULATED ENG WAVEFOHAN 


Now you can check the accuracy of your ERG 
instrument both in sensitivity and trace speed using 
this convenient battery operated calibrator unit. 


Photo-diode activated unit is compatible with 
all ERG systems. Operated by simply plugging into 
patient inputs and placing photosensor near strobe 
lamp. 





Sterility 


plus convenience 


BERENS 


TONOMETER 


STERILIZER 


Keeps tonometer constantly sterile and ready for 
use. No need to remove from case and replace. 


FEATURES 


e Simultaneous OS and OD channel calibration 

è Start of trace synchronized to light flash 

è Long battery life 

e Built in battery test light 

e Cable length and connectors to your 
specifications 





For more information, call or write : 
7 DALAMAR STREET, GAITHERSBURG, MD. 20760 (301) 840-1992 
PYTTTTITI Titi id 





Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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ALLELLA. 


TOP CON Presents... . 








OMS-100 





. 


An Outstanding New Surgical 


Microscope System For The 7 


Hospital Operating Room, 
Offering Many Significant Advantages: 


Motorized zoom magnification and 
motorized focusing. Standard foot 
switch allows continuous Zoom magni- 
fication from 4x to 23x. Topcon's 
superior optical design provides greater 
depth of field, even at high magnifica- 
tions. Foot switch also controls motor- 
ized coarse focus (height of floor stand) 
and fine focus adjustment of optical head. 


Compact eyepiece to site distance. 
Distance from eyepiece to site allows 
surgeon to work ina comfortable, 
relaxed position for extended periods 
of time. 


Many important standard features. 
Brilliant, direct coaxial illumination; 
oblique light source for choice of homo- 
geneous or slit illumination; sterilizable 
controls; inclined main binocular; 
175mm objective lens; built-in filtration; 
10x eyepieces. 


A wide choice of modular components. 


The optical head is designed to 

accept any of the following optional 
attachments: straight main binocular; 
coaxial assistant's binocular; fixed 4x 
assistant’s binocular with independent 
light path; zoom assistant’s binocular; 
interchangeable 20x eyepieces; inter- 
changeable objective lenses; monocular 
observation tube; video camera, 35mm 
still camera, or other visual documenta- 
tion device. 


Plus an optional XY translator. 
This accessory allows the microscope 





to be guided freely ona horizontal (XY) 
plane in any direction for maximum 
flexibility of positioning. 

The Topcon Operation Microscope is 
available in two different models, the 
OMS-80 and the OMS-100. . 
Both instruments offer a similar main 
microscope system (optical head), but 
different floor stands. 


Topcon OMS-80 


The moderately-priced OMS-80 is fully- 
equipped to handle most practical O.R. 
applications. Its floor stand features 
stable, solid construction, positive 
motorized elevation with foot switch 
control, and locking casters for easy 
mobility. 


Topcon OMS-100 


The sophisticated OMS-100 offers the 
following added benefits: heavier casting 
for greater stability under heavy acces- 
sory load conditions; centralized controls 
grouped conveniently at eye level; 
motorized automatic centering of optical 
head on foot switch; power supply for 
35mm camera attachment built into 
base; greater lateral swing clearance 
for easy positioning around O.R. table. 


For more information on the Topcon 
operation microscopes, please contact 
your Topcon distributor, or write to us. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corporation of America, 9 Keystone Place, Paramus, N.J 07652 
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WAST 


Toy 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 








VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


— 7 >} 
> Á 
á ur 
À 
Ai 5 
| r wA 1 
g 
Ri ; DA 
å e $ 
ó ALA 
R- a 
a ~ 
E u 


on 
à yiee 
AO SVa i e r 
reser se Apply small amount of Gel to inner surface of Gonio lens. 
wet j j h 

ee Available in 4 ounce ophthalmic tubes. 

“Oke sterile 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 
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8TH ANNUAL COURSE OF THE 


EDWARD S. HARKNESS 
EYE INSTITUTE 


College of Physicians and Surgeons, Columbia University 
November 11 and 12, 1977, on 


ADVANCES IN THE DIAGNOSIS AND MANAGEMENT OF 
OCULAR AND ADNEXAL TUMORS 


The meeting will focus on new information and recently completed studies that are 
clinically relevant to the diagnosis and management of ocular and adnexal tumors in 
children and adults. The panel of experts includes general oncologists with experi- 
ence in chemotherapy and immunotherapy as well as dermatopathologists and 
surgeons. The following topics will be covered: computerized axial tomography, 
ultrasonography and tumor therapy, refinements in histopathologic predictors of 
outcome, intraocular enzyme analysis and cytology, P32 test, systemic 
chemotherapy, systemic immunotherapy, radiotherapy of lid and orbital tumors, 
cobalt plaques for intraocular melanoma, full-wall resection and iridocyclectomy for 
intraocular melanoma, Mohs’ chemosurgery for lid tumors, cryosurgery for lid and 
conjunctival tumors, and orbital, plastic and reconstructive surgery. 


in addition to staff speakers, the following guest speakers will participate: 


Dr. Daniel M. Albert Dr. Paul Henkind 

Dr. Milton Boniuk Dr. lan McLean 

Dr. Seymour Brownstein Dr. Herbert Oettgen 

Dr. Alston Callahan Dr. Gholam A. Peyman 
Dr. Frederick H. Davidorf Dr. Narsing Rao 

Dr. Andrew P. Ferry Dr. Perry Robbins 

Dr. Ramon Font Dr. Jerry A. Shields 

Dr. J. Donald M. Gass Dr. Douglas Torre 

Dr. W. Richard Green Dr. Myron Yanoff 

Dr. Gerald G. Harris Dr. Lorenz E. Zimmerman 


Registration fee, $200. For further information and application form, please write to: 


Jose M. Ferrer, M.D., Associate Dean 
Par: College of Physicians and Surgeons e Columbia University 
New York, New York 10032 
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Please 
Mark Your 
Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas, Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokyo University Medical School 


A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information and registration write to: 


Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 

1720 North Lebanon Street 
Lebanon, Indiana 46052 


A special favorable room rate has been ar- 
ranged with the Sahara Hotel. 


For room reservation only write directly to 
the Sahara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A.C.S. 
Meeting Secretary 


84 AMERICAN JOURNAL OF OPHTHALMOLOGY 





For the Discriminating 
Eye Physician 








Depend on the Services of a 
Guild Optician 






IN LYNCHBURG, VA. 
A. G. JEFFERSON 
INC. 


Downtown Office 
Allied Arts Buildings 






Tate Springs Office 
2010 Tate Springs Road 






REGISTERED OPTICIANS 








WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





-Fifty First Annual 
New York Eye and Ear Infirmary 
Clinical Conference 
“Practical Diagnostic Modalities 
in Ophthalmology” 












April 13-14, 1978 
Marriott's Essex House ; 
New York City 






afe, Easy-to-use 
Double Sterile Package 
Autoclavable Inner Case — Positive Identification 


ORLD’S STANDARD 


Continuously researched, clinically tested and improved 
Used in excess of 200,000 surgical procedures over the past 15 years 
For both intrascleral and episcleral procedures 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 





t? 
87 Rumford Avenue, Waltham. Massachusetts 02154 „n C I f 
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LENOX HILL HOSPITAL 


Announces a Symposium on 
TUMORS OF THE EYELIDS, ORBIT AND OCULAR ADNEXA 


Å October 27 and 28, 1977 


This Symposium will be devoted to the diagnosis, pathogenesis and treatment of tumors of the eyelids and orbit, 
emphasizing basal cell carcinoma of the eyelids. The course will be presented by outstanding ophthalmologists, 
ophthalmic plastic surgeons, plastic surgeons, x-ray therapists, dermatologists, immunotherapists, cryosur- 
geons and pathologists. 

The format will consist of lectures, panel discussions, surgical films and videotapes of surgery. 


THE FACULTY WILL INCLUDE 
Albert Hornblass, M.D., Course Director 














3 Crowell Beard, M.D. Paul Henkind, M.D. 
Edgar Berry, M.D. Seamus Lynch, M.D. 
Charles Beyer, M.D. Perry Robins, M.D. 
Lazlo Biro, M.D. Robert Sagerman, M.D. 
Martin Bodian, M.D. John Simonton, M.D. 
Norman C. Charles, M.D. Byron Smith, M.D. 
Jackson Coleman, M.D. David Soll, M.D. 
Anthony Domonkos, M.D. Michael Tenner, M.D. 
Andrew Ferry, M.D. Stephen Trokel, M.D. 






and others 


TUITION: 
Practitioners $200.00—Residents $75.00 


FOR FURTHER INFORMATION WRITE TO: 
Department of Ophthalmology 
Lenox Hill Hospital 
100 East 77th Street 
New York, New York 10021 


This activity is acceptable for 14 credit hours in Category | 











THE RETINA RESEARCH FUND OF ST. MARY’S HOSPITAL AND MEDICAL CENTER 
SAN FRANCISCO 
announces a one-day comprehensive course: 


A Review of Retinal and Macular Disease and Surgery 


MACULAR & RETINAL Saturday, November 5, 1977, 8:30 - 5:30 
VASCULAR DISEASE: at the Hyatt on Union Square, San Francisco 


Fluorescein angiography 
and laser surgery 
RETINAL DETACHMENT AND 


VITREOUS DISEASE: Pre-registration is preferred. Fee $55.00 ($70.00 at door), 
Diagnosis and surgery includes lunch. Check should be made payable to: 


The course instructor will be Howard Schatz, M.D. 
AMA credit Category I, 8 hours 


INTRAOCULAR TUMORS: “The Retina Research Fund.” 
Diagnosis and management Cancellation: Full refund up to October 31, 1977. No refunds beyound that date. 


Enclosed is my check of $55.00 for registration to: 


Mail registration fee to: “A Review of Retinal and Macular Disease and Surgery” 


Medical Staff Secretary 
St. Mary’s Hospital 

450 Stanyan Street 

San Francisco, CA 94117 


(Inquiries: 415/921-4860) 


Name 
Address 
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The Posner 
‘Diagnostic & Surgical 
Gonioprism! 


Here’s what 
you see...and 
how you see it! 


designed by 


RONALD E. POSNER, M.D. Mount Sinai Hospital 


The Posner Diagnostic and Surgical Gonioprism consists of a 
highly-polished* silver surfaced pyramid wit) a plane anterior 
viewing surface over four mirrors, all inclined at 64°. The entire 
360° angle can be observed by rotating the lens 11° in either 
direction while making only a slight adjustment in the slit lamp 
beam. It's an ideal lens for use on children or patients with a 
small palpabual fissure. It can also be used to evaluate surgical 
procedures. 
Visit BOOTH-81-AA00 MEETING 
For demonstration of our complete lens line 


On 4 


» For more details on 
POSNER DIAGNOSTIC & SURGICAL GONIOPRISM 


Write for our free catalog 
NAME 


ADDRESS 
CLTY 
* STATE 





P.0. BOX 598 è REDMOND, WA. 98052 « (206) 885-1263 
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Want to deliver 


quality care 
in less time? 


It's just one of the specialties we 
offer exclusively to ophthalmology. 








PRACTICE 
DEVELOPMENT 
“IIIT CORPORATION 


100 WHITE SPRUCE BOULEVARD/ROCHESTER, N_Y. 14623/(716) 461-3680 
Outside New York State, call toll-free (800) 828-5058 





The $15,000 Professional 


Courtesy Loan 


A way to increase discretionary capital con- 
veniently, or solve personal cash flow prob- 
lems confidentially, without ever setting foot 
inside a bank. Your professional level income 
may qualify you for: 


= up to $15,000 s on signature alone 
# entirely by mail 
We are a member of the Citicorp family, parent 
company of Citibank. We know the meaning 
of professional courtesy, and we specialize in 
individual accommodation. 


Inquire in confidence with no obligation. Call 
toll-free or mail the coupon below. 





















Nationwide | 
Financial Corporation i 
Phone: 1-800-525-2131 CITICORP | 
Mr. J. J. Ryan ° O 
Suite 927, 1660 South Albion St. | 
Denver, Colorado 80222 | 
Please send particulars 
Name i 
Address l 
City | 
State iii a SNP j 
Phone Not available to residents 
` A7405 of California or New York, 
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NEW YORK INTRAOCULAR LENS SEMINAR, INC. 


IN CONJUNCTION WITH 
THE AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


The purpose of this intensive three day course is to aid the surgeons in selection and technique of intraocular 
lens implantation using different types of lenses as well as different methods of cataract extraction. The 
Binkhorst two loop and four loop, Worst platina, medallion, Choyce, Copeland, and Fyodorov lenses will be 
demonstrated. Extracapsular extraction with phaco-emulsification and intracapsular extraction will be demon- 
strated. Live surgical demonstrations supplemented by closed circuit television tapes, movies and didactic 
lectures will be presented. Guest faculty will rotate at different sessions. 


FACULTY 
“Charles Bechert, M.D., FLORIDA Henry Hirschman, M.D., CALIFORNIA 
“Richard Binkhorst, M.D., NEW YORK Leeds Katzen, M.D., MARYLAND 
*J. Warren Blaker, Ph.D., NEW YORK Richard H. Keates, M.D., OHIO 
Jorge Buxton, M.D., NEW YORK *Marvin Kwitko, M.D., MONTREAL, CANADA 
“Herve Byron, M.D., NEW JERSEY James Little, M.D., OKLAHOMA 
Henry Clayman, M.D., FLORIDA Malcolm McCannel, M.D., MINNESOTA 
Richard Ellis, M.D., PENNSYLVANIA “Donald L. Praeger, M.D., NEW YORK 
Miles Galin, M.D., NEW YORK Robert Sinskey, M.D., CALIFORNIA 
Turgut Hamdi, M.D., PENNSYLVANIA John Sheets, M.D., TEXAS 


William Harris, M.D., TEXAS 


UNDER THE DIRECT SUPERVISION OF 
DONALD L. PRAEGER, M.D., F.A.C.S. 


“Permanent Faculty 


Fee: $750 Resident Fee: $500 (With Letter From the Department Director) 


Enrollment Limited To 20 
Course Curriculum given at the N.Y. Medical College, Westchester County Medical Center, Valhalla, N.Y. 10595 


DATES AVAILABLE: 
February 11-13, 1977 — April 22-24, 1977 
August 12-14, 1977 — November 11-13, 1977 


For further information and program contact: 


Mrs. Terrie Rose, R.N. 
c/o Dr. Donald L. Praeger 
9 Fulton Avenue 
Poughkeepsie, New York 12603 
(914) 454-2510 
7 RE: 10 LENS SEMINAR i 
‘ a 
This Continuing Medical Education offering meets the criteria for twenty-two hours of credit in Category 1 for the 


Physician’s Recognition Award of the American Medical Association and for the Certificate of Advanced Medical Studies of 
the American Society of Contemporary Ophthalmology. 


due to smoke, glare, pollen, air pollution... 


É , 
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~ _ extensive clinical tests indicate 
sine is ideally suited for your recommendation. 


isine" offers patients ROTTS a tetrahydrozoline HCL, removes redness 
> PLASTIC BOTTLE led ie effect el A 
proven efficacy and safety -n _ fs i : i S 
. : or these conditions, Visine is 
for relief of Symptoms of 4 relied on by more people than 
minor eye irritation. > M any other eye drop. And because 
ge ah your patient knows Visine by name, 
he should be completely willing to 
follow your recommended treatment. 


In a world that can be very unfriendly 
to the eyes, many of your patients 
may occasionally suffer from minor a BEEE S 
eye irritation. Visine will relieve iu es iroko *NDA Clinical #10-878 (1955-’57) 

that burning and itching. And the hus 5 Additional NDA Clinical #10-878 (1961) 


vasoconstrictor Ta) Visine E F Subsequent Double-Blind Efficacy Studies 
` P (8/72, 9/°76, 11/76, & 2/'77) 


Visine Eye Drops are another 
quality product from Pfizer Inc. 
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The Department of Ophthalmology, 
Children’s Hospital National Medical Center 
and 

The George Washington School of Medicine 
and Health Sciences 

and 

The Children’s Eye Care Foundation 


( 
present 
‘ 
| 
| 
| 
| 
{ 
| 





THE SECOND ANNUAL PROGRAM ON 
PEDIATRIC OPHTHALMIC SURGERY 


Guest Surgeons 


Marshall M. Parks, M. D. George Beauchamp, M. D. 
Dan Albert, M. D. Paul Gavaris, M. D. 
and 
į DIAGNOSTIC AND MANAGEMENT PROBLEMS IN PEDIATRIC OPHTHALMOLOGY 
Guest Lecturers 
STAFF AND FORMER FELLOWS OF THE DEPARTMENT OF OPHTHALMOLOGY 
t Dan Albert, M. D., Leonard Apt, M. D., George Beauchamp, M. D., Blackwell 
Bruner, M. D., Alfred Cossari, M. D., Richard Elliott, M. D., Thomas France, M. D., 
į Thomas Frey, M. D., David Friendly, M. D., Paul Gavaris, M. D., Wiliam Gilbert, M. D., 
> Marshall Keys, M. D., Martin Lederman, M. D., Everett Moody, M. D., John O'Neill, M. D., 


į} Marshall Parks, M. D., Ronald Price, M. D., Edward Raab, M. D., William Scott, M. D., 
Richard Simmons, M. D., David Stager, M. D., Robert Strome, M. D., Carl Troia, M. D. 


November 17, 18, 19, 1977 
at the NEW 
CHILDREN'S HOSPITAL NATIONAL MEDICAL CENTER, WASHINGTON, D.C. 
111 Michigan Avenue, N. W. 


The course is designed for the ophthalmologist who cares for pediatric 
problems in his practice. There will be live closed circuit televised surgery. 
Audience interaction with the surgeon during the procedures will be 
encouraged. Surgical demonstrations will include: intra-ocular lens implantation, 
cataract surgery, muscle transposition procedures, ptosis, and lacrimal 

drainage surgery. Lectures will cover problems in diagnosis and treatment 

of pediatric eye problems. AMA CME credits offered (20). 


Registration fee $200 (includes three luncheons and one dinner) 
For further information contact: 


Mrs. Susan Weiss 

: 13407 Brackley Terrace à 
Silver Spring, Maryland 20904 ae 
(301) 384-7068 
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West Coast Optical Instruments, Inc., the largest distributor 
of ophthalmic instruments and supplies in the Southeast, 
attributes its phenomenal growth to your great support coupled 
with our care for your total satisfaction. A few of the fine 
manufacturers we are proud to represent include American 
Optical, Marco, Topcon, Bausch & Lomb, Reliance, Zeiss, and 
Haag-Streit. In addition to a completely equipped showroom 
(incorporating stands, chairs, and refractors), we can help you in 
your selection of operation microscopes, retinal photography 
equipment, perimetery, down to the smallest hand instruments. 
Visit or Call...i¢ will be our pleasure to serve you. 


Call toll free, Florida 800-282-2273 or 
Continental U.S. 800-237-2295. 





vest coast optical instruments, inc. 


4523 30th Street, West / Bradenton, Florida 33507 
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THE PALO ALTO RETINAL GROUP 
and 
THE PALO ALTO RETINAL RESEARCH FOUNDATION 
announce 
The Palo Alto Course in Diagnosis and Management of Retinal Disease 
15th Course — January 19, 20, 21, 1978 


and 


THE PALO ALTO UPDATE COURSE 
(“Refresher” for january 18, 1978 Laser Course) 


PALO ALTO RETINAL GROUP FACULTY: 
H. Christian Zweng, M.D. Hunter L. Little, M.D. Robert L. Jack, M.D. 


GUEST LECTURERS: 
Lloyd M. Aiello, M.D. 
Arnall Patz, M.D. Howard Schatz, M.D. 
Francis L’Esperance, M.D. Arthur Vassiliadis, Ph.D. 
THE THREE-DAY COURSE IS DESIGNED: 
. to give up-to-date information on retinal diseases. 


o aS give a basic knowledge of retinal fluorescein angiography. 
. to give an understanding of how lasers work and of currently available argon laser photocoagulators. 


. . to give an understanding of “quantitative” photocoagulation. 
. to give current indications for, contraindications to, and complications of argon laser 


photocoagulation. 
. to give demonstrations of actual use of argon laser photocoagulation. 


REGISTRATION FEES: 
THREE-DAY COURSE: $400 (includes lectures, 2 luncheons, cocktail party, banquet) 
UPDATE COURSE: $150 (includes lectures and luncheon) 
ENROLLMENT IS LIMITED. ADVANCE REGISTRATION IS REQUIRED. 


Retinal Course Coordinator (415) 326-8952 
Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 





ANTERIOR 
SEGMENT 


> 
(i CAMERA 


The fully automatic ASC system 
is designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 

Significant advantages of ASC 
are that the flash system is equip- 
ped with flexible arms so the light 
reflex may be adjusted to the 
areas of the cornea which will not 
interfere with the quality of the 
photographs. 

The magnification and intensity 
of the light source enables clear 
photographs of iris detail, intra- Bus 
ocular lenses, as well as routine — 
corneal & conjunctival pathology. ee 

The ASC improves record Model 135S 
keeping during treatment and Beie 
increases convenience in research 
and teaching situations. 
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Sold exclusively by - 


Visual Horizons 
rn Nes oats Road a = Ry 

ochester, NY Eye Photographs by the Department of Ophthalmology - 
(716) 442-3600 Park Ridge Hospital - Rochester, NY 








ST. LOUIS 
MERCY-BAPTIST EYE SEMINARS 


Co-sponsored by the American Society of 
Contemporary Ophthalmology presents 
its fifth eye seminar dealing with: 


CORNEAL AND EXTERNAL DISEASE 
FOR THE CLINICIAN 


Sunday, November 6, 1977, 9:00 a.m.—5:00 p.m. 


Dan Jones, M.D., on Antibiotics, Herpes 

Jorge Buxton, M.D., on Corneal Edema, 
Keratoconus 

George Bohigian, M.D., on Diagnostic Signs in 
External Disease 

Richard Oglesby, M.D., on Indications for 
Keratoplasty 


Plus practical demonstrations and Round Table 


8 hours AMA Category | credit 
Registration: $60.00 
Write: Eye Seminars 
St. John’s Mercy Medical Center 
615 South New Ballas Road 
St. Louis, Missouri 63141 


Mark your calendar for the Spring Seminar also, 


Sunday, April 2, 1978, featuring Doctors Schepens, 


Schimek and Troutman. 


Jack Hartstein, M.D., Co-chairman 
Richard Oglesby, M.D., Co-chairman 


Multispecialty Group 
Needs 
Ophthalmologist 


Multispecialty group in metropolitan 
community in Central U.S. is in need 
of another ophthalmologist. A 
branch of the state medical school 
and excellent hospitals and medical 
facilities offer an opportunity to 
teach. Good school system & educa- 
tional opportunities, including a 
state university. 


Please direct your inquiries & vitae 
to: H. Tom Gray, M.D., Wichita 
Clinic, 3244 East Douglas, Wichita, 
Kansas 67208 (316) 689-9453. 
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THE 
FIRST PLACE 
TO LOOK FOR 

THE LAST 
WORD IN EYE 

INSTRUMENTS 








For over 80 years, Sklar has produced 
quality instruments to meet the specific 
requirements of the ophthalmologist. 


Request our Eye Instruments catalog, 
the one source for all your instrument 
needs. 
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SM TUTAS 


Please Mark Your Calendar 


ANNUAL SCIENTIFIC MEETING 
CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 


Monday, October 3, 1977 — 8:00 p.m. 
Ballroom, Fairmont Hotel, Dallas, Texas 


THE PROFESSION IS CORDIALLY INVITED © NO REGISTRATION FEE 
PROGRAM 
PRESIDENT’S OPENING REMARKS—G. Peter Halberg, M.D., F.A.C.S. 


SYMPOSIUM ON EXTENDED WEARING OF CONTACT LENSES 
Herbert E. Kaufman, M.D., F.A.C.S., Chairman 


Joseph A. Baldone, M.D.: Extended Wear for Optical Correction 

Perry S. Binder, M.D., F.A.C.S.: Three Kinds of Extended Wear Lenses 

Stephen E. Bloomfield, M.D.: Bandage Lenses: An Up-Date 

John W. Chandler, Jr., M.D., F.A.C.S.: Extended Wear of Contact Lenses in Aphakic Patients 
George E. Garcia, M.D.: Continuous Wear of Gas-Permeable Contact Lenses in Aphakia 
Richard H. Keates, M.D.: Extended Wear of Cooper Soft Lenses 

Anthony B. Nesburn, M.D.: Prolonged Wear Sauflon Lenses 

Walter J. Stark, M.D.: Extended Wear of Contact Lenses for Corneal Erosive Disorders 


EXTENDED WEARING OF CONTACT LENSES: THE FDA POINT OF VIEW 
Mary Bruch 


TREATMENT OF MOOREN’S ULCER WITH SOFT CONTACT LENSES 
Jorge N. Buxton, M.D., F.A.C.S. 


FOLLOW-UP ON COATING OF CONTACT LENSES AND BLOOD 
CONSTITUENTS 
John F. Morgan, M.D., F.R.C.S. (C) 


SYMPOSIUM ON SECONDARY IMPLANTATION OF INTRAOCULAR LENSES 
Jack Hartstein, M.D., and Richard P. Kratz, M.D., Co-Chairmen 

Cornelius Binkhorst, M.D.: Observation on Secondary Implants 

James P. Gills, M.D.: Exchanging Implants and Rehabilitation of the Anterior Segment 

Gerald L. Tennant, M.D.: Corneal Endothelial Changes with Secondary Implants 

Furmon E. Hardenbergh, M.D., F.A.C.S.: Visual Results Following Secondary Implants 

Kenneth B. Juechter, M.D.: Capsule Fixation: Evaluation of Mechanism 


CLOSING REMARKS BY THE PRESIDENT ELECT— Jack Hartstein, M.D. 
BUSINESS MEETING — MEMBERS IN GOOD STANDING ONLY 


DLIVER H. DABEZIES, JR., M.D., F.A.C.S. G. PETER HALBERG, M.D. F.A.C.S. 
E Corresponding Secretary President 
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X Forty-Seventh Annual 
MID-WINTER CLINICAL CONVENTION 


OPHTHALMOLOGY 


The Research Study Club of Los Angeles, Inc. 


January 22-26, 1978 Los Angeles Hilton Hotel 
Los Angeles, California 


You will receive maximum benefits from attending this program which is 
designed to provide you with practical solutions to the problems you 
encounter daily. The newest developments in ophthalmology will be covered. 


An. A.M.A. and C.M.A. 28 hour accredited course 
for Continuing Medical Education 


Guest Speakers Include: 
ARTHUR ALLEN, M.D. ALEXANDER R. IRVINE, M.D. 
Los Angeles, California San Francisco, California 
BENJAMIN BOYD, M.D. GEORGE L. SPAETH, M.D. 
Panama Republic Philadelphia, Pennsylvania 
FREDERICK BLODI, M.D. ROBERT D. REINECKE, M.D. 
Iowa City, lowa Albany, New York 
REGISTRATION FEE 


j (includes reception, dinner, four lunches) 
$175.00 Practicing Ophthalmologists $75.00 Residents 


CORRELATION OF CLINICAL SURGERY WITH ANATOMICAL 
DISSECTION OF THE ORBIT AT 
University of Southern California School of Medicine 
Gross Anatomy Lab., 1330 San Pablo St. (Near Zonal), Los Angeles 


FEE $50.00 
INSTRUCTORS: 
Crowell Beard, M.D. * James L. Hargiss, M.D. • Bernice Brown, M.D. 


Saturday, January 21,-2 to 5 p.m. 
Sunday, January 22-9 a.m. to 3 p.m. 


LIMITED TO 20 APPLICANTS ATTENDING 
1977 MID-WINTER CONVENTION 


To obtain additional information, please write to: 
Mr. Richard Pruter, Exec. Secty. 
P.O. Box 49412, Los Angeles, California 90049 
g (213) 879-0143 ° 


? js 
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GLAUCOMA 
FELLOWSHIP 


The Department of Ophthalmology, 
Washington University School of 
Medicine offers a one year Fellow- 
ship in Glaucoma. The next opening 
is July 1, 1978. Applicants must 
have completed an ophthalmology 
residency. The fellowship stresses 
clinical research in glaucoma as well 
as the clinical management of glau- 
coma patients. Opportunities for 
laboratory research are available as 
well. For further information contact 
Bernard Becker, M.D., 660 South 
Euclid Avenue, St. Louis, Missouri 
63110. 


The first meeting of the 


AMERICAN 
SOCIETY OF 
OPHTHALMIC 
ULTRASOUND 


will be held October 3rd, 1977 
5:30 to 8:30 P.M. 
in the Fairmont Hotel, Dallas, Texas 


For information concerning member- 
ship, registration or presentation of 
papers, contact: 


“fh E. Smith 
c/oW9. Jackson Coleman, M.D. 
E.S. Harkness Eye Institute 


635 West 165th Street 
New York, New York 10032 





The Dr. Joel L. Levin” . 
Retina Study Center 
Department of Ophthalmology 
and Visual Science 
Yale University School of Medicine 
announces the Sixth Semi-annual 
University of Illinois 
PARS PLANA 
VITRECTOMY COURSE 
November 1-3, 1977 





Curriculum will include the practical aspects 
of vitreous surgery including historical per- 
spectives, anatomy and pathology, indica- 
tions, instrumentation, surgical techniques 
and results. Supervised animal surgery will 
be provided for those enrolling in the entire 
course (limited to 16 participants.) 


A lecture series will be held on November 
1-3, 1977, from 8 AM to noon 


James E. Puklin, M.D. 
Program Chairman and 
Course Director 

Yale University 


Felipe U. Huamonte, M.D. James G. Diamond, M.D. 
University of Illinois University of lowa 


Mano Swartz, M.D. Robert Bahr, M.D. 
Columbia, Maryland Yale University 


Gholam A. Peyman, M.D. 
Program Co-chairman 
University of Illinois 


Registration fee: Entire Course $450: Lecture 
Series $50/day or $100 for all three days. 


The full three-day program is approved for 20 
hours of AMA Category 1 Credit toward the 
Physician's Recognition Award. The lecture 
series only is approved for 10 hours of credit. 


For additional information please write: 
Mrs. Louise Redfield 
The Dr. Joel Levin Retina Study Center 
789 Howard Avenue 
New Haven, Connecticut 06510 
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Kica f A COMPREHENSIVE COURSE IN 


TEA INTRAOCULAR LENSES 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D., Course Director 
Richard Kratz, M.D. James Little, M.D. Edwin Hill, M.D. 
ed Jerry Pierce, M.D. Richard Holmes, M.D. 
Richard Hulquist, M.D. Richard Elander, M.D. James McKinzie, M.D. 


Course limited to 16 Fee: $750.00 
26 Hours CMA-AMA Category 1 Credit Cavitron Approved 


GUEST FACULTY 


Mr. Eric Arnott — Great Britain Miles Galin, M.D. — U.S.A. John Sheets, M.D. — U.S.A. 
Ronald Barnet, M.D. — U.S.A. William Harris, M.D. — U.S.A. Richard Troutman, M.D. — U.S.A. 
Richard Binkhorst, M.D.—U.S.A. Francis G. Hurite, M.D. — U.S.A. William Vallotton, M.D. — U.S.A. 
M. U. Dardenne, M.D. — Michail Krasnov, M.D. — USSR Murray Webster, M.D. — U.S.A. 

West Germany Donald Praeger, M.D. — U.S.A. John Weisel, M.D. — U.S.A. 
Slava Fyodorov, M.D. — USSR Steven Ryan, M.D. — U.S.A. 


COURSE INCLUDES: 
10 or more live cases with Mark 8 Choyce lenses, Binkhorst type lenses and the new Proline and all 
methylmethacrviate lenses using intracapsular, extracapsular, and the latest modifications of the 
Phacoemulsification techniques, Animal surgery, Patient selection, Post-operative examinations, Pre 
and Post-operative care, “INTRAOCULAR LENS CALCULATION,” Complications including removal and 
changing of lenses. 
Brainstorming with the Faculty 
COURSE DATES 
May 26-28, 1977; June 23-25, 1977; July 14-16, 1977; August 11-13, 1977; 
September 22-24, 1977; October 20-22, 1977; November 10-12, 1977 
and December 8-10, 1977. 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please Detach and Mail to: 
FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard — Santa Monica, California 90404 
Please send me further information. | am interested in the course for: 
May[) June() July O August September] October © November O December O 
| am interested, but can’t make these dates. Send information on future courses. 
NAME . x 


PHONE ZIP 
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February 23, 24 and 25, 1978. 
Mountain Shadows Resort 
Scottsdale, Arizona 
FACULTY 


BERNARD BECKER, M.D. EDWARD RAAB, M.D. 
St. Louis, Missouri New York City, New York 
Subject: Glaucoma Subject: Pediatric Ophthalmology 


EDWARD OKUN, M.D. ROBERT WALLER, M.D. 
St. Louis, Missouri Rochester, Minnesota 
Subject: Retinal & Vitreous Surgery Subject: Ophthalmic Plastic Surgery 


MILES GALIN, M.D. STEPHEN TROKEL, M.D. 
New York City, New York North Tarrytown, New York 
Subject: Cataract Surgery and Intraocular Lenses Subject: Computerized Axial Tomography of Orbits 


Accompanying this outstanding faculty are exciting social events unique to 
the western environment for registrant and guest. 


Sponsored by the Rockefeller and Abbie Prentice Eye Institute of 
St. Luke's Hospital Medical Center. 


Registration is $175.00. Participants receive 18 hours of continuing 
education credit. For more information write: 


Louis Rosenbaum, M.D. — Program Chairman, or 
Robert L. Lundin Il, Public Relations 


St. Luke's Hospital Medical Center 
525 North 18th Street 
Phoenix, Arizona 85006 


AN OBJECTIVE APPRAISAL OF INTRAOCULAR LENSES 


November 30-December 2, 1977 


This will be a different sort cf a course on intraocular lenses, focusing on the indications and con- 
traindications, long term results, complications, and alternative modes of therapy including continuous- 
wear soft contact lenses. Frequent discussion periods will encourage a full candid interchange of ex- 
perience and ideas. 


The course will attempt to define the proper role of intraocular lenses in modern cataract surgery. 
This program is acceptable for Category | credit towards the American Medical Association Physician's 
Recognition Award and the Certificate in Continuing Education of the California Medical Association. 


PROCTOR LECTURER — 


Norman S. Jaffee, M.D., Bascom Palmer Eye Institute, University of Miami School of Medicine, 
Miami, Florida 


PROGRAM CHAIRMAN — 


Alexander R. Irvine, M.D., University of California School of Medicine, San Francisco, California 
John A. Stanley, M.D., University of California School of Medicine, San Francisco, California 


GUEST FACULTY — 


Robert C. Drews, M.D., Washington University School of Medicine, St. Louis, Mo. 

Miles A. Galin, M.D., New York Medical College, New York, New York 

Turgut N. Hamdi, M.D., Jefferson Medical College, Thomas Jefferson University, Philadelphia, Pa. 
Otto H. Jungschaffer, M.D., University of Southern California, Los Angeles, California 

Herbert E. Kaufman, M.D., University of Florida College of Medicine, Gainsville, Florida 

Richard P. Kratz, M.D., University of Southern California, Los Angeles, California 

Irving H. Leopold, M.D., University of California School of Medicine, Irvine, California 

Thomas H. Pettit, M.D., University of California School of Medicine, Los Angeles, California 

M ciate Ruben, F.R.C.S., Moorefield Eye Hospital, London, England 

William H. Spencer, M.D., Pacific Medical Center, San Francisco, California . 


eDav 
and 
San 


Worthen, M.D., University of California School of Medicine, San Diego, California 
he faculty of the University of California School of Medicine, Department of Ophthalmology, 
rancisco, California 


at J. Stark, M.D., Johns Hopkins Hospital, Baltimore, Maryland 


For further information please contact: Extended Programs in Medical Education, University of Cali- 
“8 tr pon 569-U, Third and Parnassus Avenue, San Francisco, California 94143 or call (415) 
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International Glaucoma Congress II 


January 28 & 29, 1978 
JULES FRANCOIS, MD Vice Presidents 
Co-Chairman , PAUL BREGEAT, MD 
H. SAUL SUGAR, MD MILES GALIN, MD 
Co-Chairman EDWARD GROM, MD 
FRITZ HOLLWICH, MD 
President 
JOHN G. BELLOWS, MD 
Director 
Joint Meeting with the 


13th Annual Scientific Assembly 
American Society of Contemporary Ophthalmology 


DAVID PATON, MD HARVEY LINCOFF, MD 
President President-Elect 


January 30—February 3, 1978 
AMERICANA HOTEL •» MIAMI BEACH, FLORIDA 


This Continuing Medical Education offering meets the criteria for 50 hours of credit in Category 1 for the Physician's 
Recognition Award of the 
American Medical Association 


Among the distinguished specialists who will serve as the faculty for INTERNATIONAL GLAUCOMA 
CONGRESS II will be: 


Valentin Abramov Jules Francois Fumio Kogure Kenneth Richardson 
Ikuo Azuma Helmut Fanta John Koliopoulos Winston Roberts 
Jose Barraquer S. Fyodorov David Krohn Harold Scheie 
Stanley Becker Miles Galin M. L. Kwitko Bernard Schwartz 
Olaf Benedikt George Gorin Donelson Manley Katsuzo Segawa 
John Bigger Edward Grom H. J. Merte M. Bruce Shields 
Leon Broitman R. Guerrero-Perez Masao Nakabayashi Yoshihiko Shiose 
Richard Brubaker George Haik A. Neetens Richard Smith 

J. E. Cairns Kenneth Haik Stephen Obstbaum H. Saul Sugar 

D. P. Choyce Fritz Hollwich Frank Polack Yukinobu Takeda 
R. Pitts Crick K. Iwata Donald Praeger Jacob Wilensky 
Gerald Davies G. H. Jonkers Juliana Preisova David Worthen 

A. Dellaporta Herbert Kaufman Patricia Reynolds Myron Yanoff 


The 13th Annual Scientific Assembly of the AMERICAN SOCIETY OF CONTEMPORARY 
OPHTHALMOLOGY will feature the following Seminars: 


Monday, January 30: CATARACT Chairman: David Paton. Speakers: John Beale, Jr., Randall Bellows, Olaf Benedikt, D. P. Choyce, 
Rafael Cordero-Moreno, William Frayer, Henry Hirschman, Charles Kelman, Takehisa Kondo, Richard Kratz, James Little, Frank Polack, 
Donald Praeger, Harold Scheie, Robert Schimek, Thomas Wood. 


Tuesday, January 31: CORNEA Chairman: Claes Dohiman. Speakers: D. P. Choyce, Richard Forster, C. Stephen Foster, Kenneth 
Kenyon, Peter Laibson, Deborah Pavan-Langston. COSMETIC SURGERY Chairman: Pierre Guibor. Speakers: Howard Beale, Crowell 
Beard, Richard Coburn, Frank Gillen, Robert Simons, Dowling Stough. 


Wednesday, February 1: CONTACT LENS UPDATE Chairman: Antonio Gasset. Speakers: Dean Clements, Jay Enoch, Stuart Eriksen, 
Gerald Feldman, John Glotfetty, Pau! Honan, William Houde, Kenneth Michaile, John Morgan, O. D. Priddle, Perry Rosenthal, Montague 
Ruben, John Scabocsik, Harold Stein, Seymour Traeger, Tom Upham, John Williams, III. 


Thursday, February 2: RETINA Chairman: Harvey Lincoff. Speakers: David Abramson, J. Donald M. Gass, Evangelos Gragoudas, 
Ingrid Kreissig, Fritz Hollwich, Ronald Michels, Marvir Rotman, Howard Schatz, Lorenz Zimmerman. 


Friday, February 3: PEDIATRIC OPHTHALMOLOGY Chairman: Donelson Manley. Speakers: Anthony Caputo, Enrique Gutierrez, 
John Hermann, David Hiles, Philip Knapp, M. L. Kwitko, James Mims, Julian Morales, Zane Pollard. 


Completing the program will be a series of tutorial courses and workshops directed by experts in Microsurgery, Phakoemulsifi- 


cation, Vitrectomy, Ultrasonography, Fluorescein Angiography, Intraocular Lens Implant, Gonioscopy, External Ocular Dis- 
eases, and many others. 


For information and registration, write: Director of Continuing Education; American Society of Contemporary Ophthalmology; 6 N. Michigan 
Ave.; Chicago, IL 69602. (312) 236-4673. e 
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HISTOPLASMA CAPSULATUM IN THE 
PRESUMED OCULAR HISTOPLASMOSIS SYNDROME 


ALAN M. ROTH, M.D. 


Davis, California 


Although a relationship between the 
Histoplasma organism and ocular lesions 
had been previously suggested,!~4 Woods 
and Wahlen®’* first specifically described 
the presumed ocular histoplasmosis syn- 
drome in 1959. This syndrome includes 
disciform macular lesions, peripapillary 
and peripheral chorioretinal scars, lack of 
inflammation elsewhere in the eye, and 
no history or symptoms of active systemic 
involvement (benign histoplasmosis); ev- 
idence of a lung lesion and a positive 
histoplasmin skin test are also frequent 
signs. 

While Histoplasma capsulatum has 
been demonstrated in the eyes of patients 
with severe panophthalmitis’? and with 
disseminated systemic histoplasmosis,*® 
no reports have shown histopathological- 
ly that these organisms are present in 
the presumed ocular histoplasmosis syn- 
drome. Because of this lack of histopatho- 
logic proof of the presence of Histoplasma 
in human eye tissue with the characteris- 
tic syndrome of benign histoplasmosis, 
the etiologic relationship of the organism 
to this syndrome has been unknown. 


From the Departments of Ophthalmology and 
Pathology, School of Medicine, University of Cali- 
fornia, Davis, and the University of California, 
Davis-Sacramento Medical Center, Sacramento, 
California* This investigation was supported by a 
grant from th@ National Society for the Prevention of 
Blindness, f 

Reprint reQuests to Alan M. Roth, M.D., Depart- 
ment of Opħthalmology, Rm. 251, UCD Profession- 
al Building, 4301 X Street, Sacramento, CA 95817. 


The purpose of this report is to present 
the first histopathologic demonstration of 
H. capsulatum organisms in the pre- 
sumed histoplasmosis syndrome. 


CASE REPORT 


An 82-year-old white man was admitted here in 
April 1975. Prior hospital admissions were for se- 
vere pulmonary emphysema with cor pulmonale of 
many years’ duration. He had been observed here 
since 1933 for various complaints, primarily related 
to chronic obstructive pulmonary disease and a 
hiatus hernia. In 1937, he had granulomatous dis- 
ease in his left lung apex; examination at that time 
showed no evidence of active tuberculosis, nor had 
there been any since. In April 1975, he had skin 
tests for tuberculosis, mumps, and coccidioidomy- 
cosis, all of which were negative. No report of a 
histoplasmin skin test could be found in the records. 
The patient was treated for his respiratory and 
cardiac failure, but failed to respond; he died on the 
second hospital day. 

Unfortunately, the patient was never seen by the 
Department of Ophthalmology despite his long his- 
tory of treatment here. The admission history stated 
he had poor vision for over ten years. Several non- 
ophthalmological observers noted the left pupil 
measured 6 mm and the right, 4 mm; both reacted 
sluggishly to light. One examiner noted “old exu- 
date? in the left temporal fundus; another drew 
scattered foci in the right fundus described as 
“black surrounded by white patches.” 

The only history of ophthalmological examination 
I found was from a Veterans Administration Hospi- 
tal in 1973 during an admission for pulmonary em- 
physema. No ocular history was recorded. Visual 
acuity was noted to be 6/240 (20/800) in each eye, 
but the report did not state if this was his best 
corrected vision. Motility was normal, as was the 
anterior segment examination.e Ophthalmoscopic 
examination showed some disk pallor, “large peri- 
papillary choroidal sclerosis,” and “advanced senile 
macular degeneration” in both eyes. No further 
examination was done and no treatment recom- 
mended. 
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° RESULTS 


General pathology—General autopsy 
findings confirmed the clinical diagnoses 
of pulmonary emphysema, bronchitis, 
and cor pulmonale. In addition, the pa- 
tient had chronic cholecystitis and cho- 
lelithiasis. The nodule in the left lung 
apex, on histopathologic examination, 
was described as a healed granuloma. No 
other evidence of granulomatous disease 
was seen, 

Because of the ocular pathologic 
findings, I recut the block of lung tissue 
taken at autopsy and did special stains 
(PAS-reaction and Grocott’s variant of the 
Gomori methenamine silver technique) 
for fungus. The sections showed foci of 
granulomatous inflammation consisting 
of scattered epithelioid cells and multinu- 
cleated giant cells (Fig. 1), as well as 
histiocytes, lymphocytes, and arare eosin- 
ophil. No fungi appeared in these foci. I 
saw several small areas of necrotic materi- 
al surrounded only by histiocytes; an oc- 
casional Histoplasma organism was pres- 
ent in these. Many yeast forms, some 
budding, were visible within histiocytes 
in the connective tissue surrounding an 
interlobular bronchiole (Fig. 2). 

Ophthalmic pathology—The eyes were 
obtained within four hours post mortem 
and were fixed and gross-sectioned as 
previously described.!° Both eyes were of 
normal size and shape. Horizontal merid- 
ional sections showed unremarkable an- 
terior segments; the vitreous bodies were 
detached posteriorly and markedly syne- 
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Fig. 1 (Roth). Granulomatous inflammation in 
apex of left lung (hematoxylin and eosin, x200). 
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Fig. 2 (Roth). Yeast cells inside and outside of 
lung histiocytes. Arrow indicates budding cell (Go- 
mori methenamine silver, x 800). 


retic. A large peripapillary area of yel- 
low-white subretinal thickening was pre- 
sent in the right eye. This was separated 
from the nasal margin of the optic nerve 
head by a clear zone; temporally it ex- 
tended from the nerve head to include the 
macular area in a large disciform mass 
(Fig. 3). Inferior to these lesions were 
several focal hyperpigmented scars. In 
the periphery of the retina, multiple, fo- 
cal, sharply demarcated, white lesions 
were present (Fig. 4). These were occa- 
sionally associated with pigment hyper- 
trophy. 

The left eye also showed a large disci- 
form macular lesion and several focal 
atrophic scars posteriorly. The peripheral 
retina had marked pigment epithelial dis- 
turbance with multiple, focal, atrophic 
scars. Superotemporally, just behind the 
ora serrata, was a zonular traction tuft. 

The large calottes of each eye were 
embedded in paraffin and sectipns were 
stained with hematoxylin anq eosin, the 
PAS-reaction, Grocott’s varidnt “of the 
Gomori methenamine silver ‘technique, 
and Gridley’s stain for fungi. 

The histopathologic findings in the two 
eyes were similar except as noted. The 


Lo 


of posterior pole of right eye. Disci-« 
form mass in macula (M), peripapil- 
lary lesions (P), and focal atrophic 
scars are typical of presumed ocular 
histoplasmosis syndrome. Arrow 
indicates optic nerve head. 





anterior segments were unremarkable and 
no inflammatory cells were seen in the 
vitreous cavity. The retinas posteriorly 
had dense epipapillary cellular mem- 
branes, but their inner layers were gener- 
ally intact. The outer retinal layers in the 
macular region, however, were markedly 
disrupted by a dome-shaped fibrovascu- 
lar subretinal mass (Fig. 5, left). This had 
dense fibrous tissue at its inner aspect 
with areas of necrosis; its outer portion 
had many blood vessels and focal areas of 
granulomatous inflammation, including 
multinucleated giant cells (Fig. 5, right). 
The retinal pigment epithelium was dis- 
rupted with migration of pigment epi- 
_ Fig.4 (Roth). Multiple punched-out atrophic scars thelial cells and dispersion of pigment 
in periphery of right fundus. s ; 
granules into the overlying mass. Focal 
osseous metaplasia of the retinal pigment 
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Fig. 5 (Roth). Left, Disciform lesion (D) elevates neurosensory retina (R) in macular region of mght eye. 
Right, Outer area of disciform lesion. Fibrovascular tissue contains focal granulomatous inflammation with 


multinucleated giant cells (arrows) (hematoxylin and eosin; left x20, right x80). 
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Fig. 6 (Roth). Small disciform lesion (D) elevates 
nasal parapapillary neurosensory retina (R) in right 
eye (hematoxylin and eosin, x80). 


epithelium was seen in the left eye. While 
breaks in Bruch’s membrane were pres- 
ent, vessels were not seen passing 
through them. The choroid contained 
moderate lymphocyte infiltration. This 
disciform process extended to the edge of 
the optic nerve head in the right eye. On 
the nasal side of the nerve head was a 
similar but smaller area (Fig. 6). 

The peripheral retinal pigment epithe- 
lium showed many areas of irregular dis- 
turbance and focal absence. This was 
frequently associated with marked thick- 
ening of its basal lamina, with concomi- 
tant obscuration of the choriocapillaris 
(Fig. 7). Occasional lymphocytes were 
seen in the choroid, but no granuloma- 
tous inflammation was present. The neuro- 
sensory retina in these areas did not ap- 
pear to be unusual. 

Microorganisms seen in each of the 
regions described were yeast forms ap- 
pearing as round to oval cells, approxi- 
mately 3u in diameter, often with a 
prominently staining rim and a darkly 
staining central round body. In the pe- 
ripheral lesions, they were extracellular 
and, in sections stained with PAS- 
reaction, they were predominantly within 
a dense PAS-positive layer between the 
retinal pigment epithelial basal lamina 
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and the choroid. A clear halo often sur- 
rounded the organisms (Fig. 7). In the 
posterior lesions, similar forms were pres- 
ent; they were free in the necrotic areas 
and surrounding fibrous tissue (Fig. 8), as 
well as within macrophages in the peri- 


papillary focus of the right eye where 


they were seen in the region of the break 
in Bruch’s membrane (Fig. 9). The yeast 
cells were demonstrated in sections pre- 
pared with all the stains performed. The 
palest stain was with Gridley’s method; 
some organisms also stained poorly with 
the other fungal stains. 


DISCUSSION 


Hoefnagels and Pijpers? reported pan- 
uveitis, with involvement predominant- 
ly in the anterior segment, in a patient 
who had systemic histoplasmosis. They 
found organisms in the conjunctiva, ante- 
rior and posterior chambers, vitreous, iris, 
ciliary body, and inner retina, but found 
none in the choroid. Theycultured the fun- 
gus from a gingival lesion. Klintworth 
and colleagues® identified organisms 


in small choroidal granulomas in a fatal 
case of disseminated histoplasmosis. 
Craig and Suie? also described a case of 
disseminated histoplasmosis. They found 
organisms in choroidal tissue and cul- 
tured the fungus from choroid and retina. 
In another case, histological examina- 
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Fig. 7 (Roth). Retinal pigment epitHglial distur- 
bance in periphery of left eye. Histoplasma capsula- 
tum cells (arrows) are surrounded by clear halo in 
PAS-positive layer beneath thickened retinal pig- 
ment epithelial basal lamina (BL) (PAS, x800). 
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Fig. 8 (Roth). Yeast cells (arrow) in necrotic area of 
disciform macular lesion, right eye (Gomori methe- 
namine silver, X800). 


tion of the eye of an 18-year-old man, 
which had been removed because of sus- 
picion of melanoma, showed a solitary 
caseating granuloma in the macula; with- 
in the granuloma, several typical organ- 
isms stained with the methenamine silver 
technique, but could not be seen with 
other fungus stains.1!~1% Clinical exami- 
nation of the other eye five years later 
showed several punched out peripheral 
scars, but no macular or peripapillary 
lesions.!3 

In the present case, the gross autopsy 
findings were those of the presumed ocu- 
lar histoplasmosis syndrome in both eyes; 
that is, disciform macular lesions, peri- 
papillary lesions, and punched out pe- 
ripheral lesions. The patient had never 
lived in the endemic histoplasmosis re- 
gion of the Middle West; he was born in 
Southern California, moved to Northern 
California at age 5 years, and lived there 
the rest of his life, except for one year 
(1917-1918), which he spent in Texas 
while in the United States army. There is 
no recosd of a histoplasmin skin test per- 
formes oft him, but he had a single upper 
lobe lung lesion from 1937 until his 
death. Afitopsy examination showed this 
to be granulomatous inflammation, and 
organisms compatible with H. capsula- 
- tum were found in caseous foci and with- 
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in histiocytes. The liver and spléen were * 


small, but otherwise not unusual; no le- 
sions were noted in them. Schwarz!*, 
noted that, while involvement of liver or 
spleen frequently occurs during the ‘pri- 
mary histoplasmic pulmonary infection, 
it is not a regular feature of hematogenous 
self-limited dissemination. 

I found H. capsulatum in the disciform 
lesions of both maculas, the disciform 
lesion nasal to the optic nerve head of the 
right eye, and the peripheral foci bilater- 
ally. These findings supply a missing link 
between H. capsulatum and this ocular 
syndrome. Previous attempts to demon- 
strate an etiologic relationship between 
the ocular findings, particularly the disci- 
form lesions, and benign histoplasmosis 
have been unsuccessful. Although cir- 
cumstantial evidence is available to sup- 
port a causal relationship, many argu- 
ments militate against this association. 
These were summarized by Ganley!® who 
stated: 


... the main reason for skepticism is that nei- 
ther have Koch’s postulates been fulfilled, nor 
has the organism been unequivocably demon- 
strated in pathologic specimens from human 
disciform lesions. 


Experimental innoculation of the organ- 
ism into animals resulted in multiple pe- 
ripheral lesions,!*~!9 but the peripapillary 
and macular lesions have not been repro- 
duced. Moreover, organisms could not be 
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Fig. 9 (Roth). Histoplasma capsulatum (arrows) 
in macrophages of right peripapillary lesion (hema- 
toxylin and eosin, x800). 
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* found in’ the eye eight to nine weeks later. 
Ganley? postulated that the disciform 
Jesion might be a secondary hypersensi- 
tivity response; he cited strong evidence 
for this, including lack of pulmonary in- 
fection, lack of inflammation in the rest of 
the eye, bilateral involvement, and ab- 
sence of necrosis in most reported cases. 
In the present case, demonstration of or- 
ganisms in the lung, in the peripheral 
ocular lesions, and in both eyes, as well as 
necrosis in the lungs and the macular 
disciform lesions disputes this evidence. 
However, the pale staining of many of the 
fungi with silver and Gridley techniques 
suggests that these organisms were not 
viable?!-2? and that a local hypersensitivi- 
ty to retained H. capsulatum fragments 
may play a role.?° I believe the presence 
of the fungi in the ocular lesions in this 
case of ocular histoplasmosis syndrome is 
confirmation of what was previously a 
presumptive diagnosis. 


SUMMARY 


I demonstrated Histoplasma capsu- 
latum organisms in disciform macular 
lesions, as well as a peripapillary lesion 
and peripheral atrophic scars in both eyes 
and in the lung of a patient with no 
history of active histoplasmosis. Autopsy 
findings were compatible with those of 
the presumed ocular histoplasmosis syn- 
drome. 
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* EXPERIMENTAL INTRAOCULAR PENETRATION OF DACARBAZINE ? 
Z. M. WILCZEK, M.D. 


Toronto, Ontario 


Choroidal malignant melanoma has 
been treated by light coagulation and 
local gamma radiation; however, large 
tumors are commonly treated by enuclea- 
tion.! Chemotherapy has had limited use 
so far because we lack a suitable drug 
acting against malignant melanoma as 
well as difficulty in achieving high con- 
centrations of the drug in the tumor with- 
out subjecting normal tissue to toxic 
doses.! 

Dacarbazine (DTIC) has recently been 
proven to be effective in about 20% of 
patients with metastatic malignant mela- 
noma.2~6 (No data are available concern- 
ing treatment of ocular melanoma with 
dacarbazine.) 

In the present short-term experiments 
with rabbits, radioactive carbon (14C)- 
labeled dacarbazine was used to deter- 
mine penetration ratio of this drug to the 
eye after systemic intravenous infusion 
and after subtenon-retrobulbar injection. 

In the long-term experiments on rhe- 
sus monkeys with repeated subten- 
on-retrobulbar injections of the drug, 
commercially available dacarbazine was 
used. 


METHOD 


Short-term experiments with radioac- 
tive dacarbazine—'*C-dacarbazine was 
used in the terminal methyl groups 
(Dome Laboratories indicated that mate- 
rial measured in the eye would be an 
active metabolic fraction of dacarbazine). 
Thus, activity found in the intraocular 
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fluid would indicate penetration of ¢ither 
intact dacarbazine or one of the several 
hypothesized metabolic fragments, all of 
which contain the methyl originating 
from the dimethylamino moiety of dacar- 
bazine (R. B. Brownfield, Ph.D., personal 
communication). 
White male rabbits and male rhesus 
monkeys were injected with radioactive 
dacarbazine in the subtenon-retrobulbar 
space. Each injection was prepared from 
a stock solution consisting of 0.25 mg of 
144C-dacarbazine per milliliter (2.5 x 10° 
cpm/ml). I used 0.5 ml of stock solution 
for all subtenon-retrobulbar injections. 
For intravenous infusion and injections, 
0.5 or 1.0 ml of stock solution was used. 
Animals were killed one half to 61/4 hours 
after subtenon-retrobulbar injection. Af- 
ter the intravenous infusion, animals 
were killed immediately; after intrave- 
nous injection, the animals were killed 
one to two hours later and intraocular 
tissue was collected for radioactivity 
count. All radioactivity found inside the 
eye was expressed as a percentage of the 
injected dose (% x 107%); for example, 
100% x 1078 equals 0.100%. 
RESULTS—Tables 1 and 2 represent the 
results after subtenon-retrobulbar injec- 
tions of 14C-dacarbazine. When tissue 
was collected 30 to 90 minutes after the 
injection, radioactivity in intraocular con- 
tents in six eyes ranged between 44 and 
370% (x10) of the injected dose; and 
the mean value was 204% (x 1073). Radio- 
activity in the retina and choroid con- 
sisted of one half of the total radioac- 
tivity in the eye. However, when tissue 
was collected two to.6!/4 hours after 
the subtenon-retrobulbar injection in 11 
eyes, radioactivity in intraocular contents 
ranged between 13 and 70% (x 107%) of 
the imjected dose. The mean value was 
30% (x10). Radioactivity found in the 
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SHORT-TERM SUBTENON-RETROBULBAR INJECTION 
OF !4C-DACARBAZINE (30 TO 90 MINUTES) 








Percentage of 





A Radioactivity 
Dosage of Stock Intraocular Contents,* Contributed by 
Rabbit Solution, Collection % of Injected Dose Vitreous, Choroid and 
No. of Tissue Per Eye or Body % Retina, % 

7 0.5 ml, both eyes, RE—235 x 1078 9 69 
collected after 1/2 hr LE— 44 x 1073 26 60 

8 0.5 ml, both eyes, RE—277 x 1078 13 58 

| collected after 1 hr LE—371 x 10-3 15 58 

9 0.5 ml, both eyes, RE—127 x 1073 33 39 
collected after 1/2 hrs 

2 0.5 ml, collected after RE—168 x 1073 59 25 


14/2 hrs 





*Intraocular contents include aqueous humor, lens, vitreous, choroid, and retina. 


choroid and retina represented only 17% 
of the total radioactivity found in the eye. 

After intravenous infusion of 1 ml of 
14C-dacarbazine stock solution, the radio- 
activity in intraocular tissue in four eyes 
ranged between 7 and 10% (x 1073) of the 
injected dose (Table 3). After intravenous 
injection of 0.5 ml of '4C-dacarbazine 
stock solution, radioactivity found inside 
the eye ranged between only 20 and 26% 


(x108). The mean value after intrave- 
nous infusion and injection was 15% 
(x 10-3). The retina and choroid contrib- 
uted only 17% of the total radioactivity 
count in the eye. 

Intraocular tissues were collected for a 
radioactivity count after the animals were 
killed with rapid infusion of 0.5% thio- 
pental sodium (Sodium Pentothal). In all 
animals, the cul-de-sac was irrigated with 


TABLE 2 


LONG-TERM SUBTENON-RETROBULBAR INJECTION 
OF 14C-DACARBAZINE (2 TO 61/4 HRS) 








Percentage of 


Radioactivit 
0.5 ml of Stock y 
Solution and Time Intraocular Contents,* Contributed by 
Rabbit Between Injection and % of Injected Dose Vitreous, Choroid and 
No. Tissue Collection Per Eye or Body % Retina, % 
10 Collected after RE—70 x 1073 31 38 
2 hrs LE—42 x 10-3 44 30 
l Collected after RE—33 x 10-3 43 31 
21/2 hrs 
15 Collected after RE—21 x 1073 61 11 
31/2 hrs LE—27 x 10-3 58 10 
16 Collected after RE—35 x 1073 53 10 
41/4 lars LE—38 x 1073 50 #)1 
13 Collected after RE—15 x 1073 48 10 
51/2 hrs LE—17 x 10-3 55 “ae 
14 Collected after RE—13 x 1073 52 14 
61/4 hrs LE—14 x 1073 48 20 


*Intraocular contents include aqueous humor, lens, vitreous, choroid, and retina. 
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TABLE 3 
INTRAVENOUS INFUSION AND INJECTION OF '4C-DACARBAZINE 








Dosage of Stock 


Intraocular Contents,* 


Percentage of - 
Radioactivity + 
Contributed by 





Rabbit Solution, Collection % of Injected Dose Vitreous, Choroid and 
No. of Tissue Per Eye or Body % Retina, % 
4 0.5 ml, I.V.ł RE—26 x 1073 45 6 
injection, collected LE—21 x 1073 58 9 
l hr later 
3 0.5 ml, I.V. RE—21 x 1073 52 25 
injection, collected LE—20 x 1073 65 11 
2 hrs later 
11 1.0 ml in a 1+/⁄2 hrs RE— 8 x 1073 52 19 
LV. infusion, LE 7 <4675 54 21 
collected immediately 
12 1.0 ml in a 11⁄2 hrs RE— 9 x 10-3 55 18 
I.V. infusion, LE—10 x 1073 51 25 


collected immediately 





*Intraocular contents include aqueous humor, lens, vitreous, choroid, and retina. 


+1.V. indicates intravenous. 


running tap water. Aqueous humor was 
aspirated with a 25-gauge needle and dis- 
posable syringe and collected for radioac- 
tivity count. Then cornea was dissected 
with the blade and the intraocular con- 
tents (iris, lens, ciliary body, and vitreous 
body) were collected with forceps and 
aspirated by syringe. Choroid and retina 
were collected and counted separately. 
All collected tissue was hydrolyzed with 
60% perchlorate for 11/2 hours at 70°C. 
Samples were counted for ten minutes 
with a beta counter. All counts are for the 
total sample and are corrected for back- 
ground radioactivity counts. The final re- 
sults were expressed as a percentage of 
the injected dose (% x 107%). 

Long-term experiments on rhesus mon- 
keys with commercial dacarbazine— 
Male rhesus monkeys were injected ac- 
cording to the schedule in Table 4. Doses 
of dacarbazine were diluted in phos- 
phate%buffered saline prepared freshly 
for seagh subtenon-retrobulbar injec- 
tion. Agsingle dose varied between 1 and 
7.5 m in 0.5 ml, twice daily per eye. 
Manufacturers recommended dosage 
was 4.5 mg/kg/day for ten days. Total 


daily injected dose in the subtenon- 
retrobulbar space was from 4 to 30 mg. 
The experiment lasted two weeks and 
before it ended I examined the anesthe- 
tized animals with an indirect ophthal- 
moscope. Monkey No. 810 (1 mg of dacar- 
bazine per subtenon-retrobulbar injec- 
tion) and No. 811 (2.5 mg of dacarbazine 
per subtenon-retrobulbar injection), who 
had the lowest dose, had no visible side 
effects. Monkey No. 812 (5 mg of dacarba- 
zine per subtenon-retrobulbar injection) 
had a slight opacity of the vitreous body 
and signs of diffuse chorioretinitis. Mon- 
key No. 813 (7.5 mg of dacarbazine per 
subtenon-retrobulbar injection) had ex- 
tensive chorioretinitis with formation of a 
proliferative type of retinopathy, exu- 
dates, and retinal hemorrhages. Monkey 
No. 813 also had local edema of the eyelid 
and conjunctiva so the injection schedule 
had to be interrupted on a few occasions 
(Table 4). After this examination, the ani- 
mals were killed and eyeballs were enu- 
cleated for histopathological examina- 
tion. 

HISTOPATHOLOGICAL RESULTS—Mi- 
croscopically, monkeys No. 810 and — 
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$11 (1 and 2.5 mg of dacarbazine per 
injection, respectively) had scattered 
chronic inflammatory cell infiltration and 
some small hemorrhages in retrobulbar 
tissue. Retina, choroid, and optic nerve 
were normal in these two animals. 

Animal No. 812 (5 mg of dacarbazine 
per injection) had an inflammatory reac- 
tion in episcleral tissue and around the 
extraocular muscle similar to but more 
marked than in monkeys No. 810 and 811. 
In addition there was a small hemorrhage 
in the vitreous body. Mononuclear cells 
were evident over the surface of the optic 
nerve head, including lymphocytes and 
an occasional macrophage. Slight conges- 
tion of the choroid was noted. 

In monkey No. 813 (7.5 mg of dacarba- 
zine per injection), marked heavy chronic 
inflammatory reaction extended on the 
nasal side of the optic nerve head up to 
the posterior portion of the rectus muscle. 
This chronic inflammatory cell infiltrate 
was heavier than in the other animals, 
including inflammatory changes in the 
muscle fibers. The intraocular changes 
included subretinal hemorrhage, vitreous 
exudate, and changes in the vitreous that 
had undergone partial liquefaction. 
Marked areas of proliferative retinopathy 
were especially evident at the optic nerve 
head, growing across the nasal and tem- 
poral part of the retina and bridging the 
area of retinal necrosis. In these areas 
there was considerable atrophy of rod and 
cone processes. On the nasal side the 
retina appeared more normal; however, 
the retina was detached by eosinophilic 
subretinal exudate containing hemor- 
rhage. 


DISCUSSION 


Subtenon-retrobulbar injection of the 
drug mcreased the presence of 14C- 
dacarbazine inside the intraocular con- 
tents by about 15 times compared to 
the intfavenous route (providing tissue 
was collected within a short time after 
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the injection). If several hours” elapsed’ 


between collection and subtenon-retro- 


bulbar injection, the amount of dacar, ~ 


bazine found in intraocular contents 
markedly decreased, but remained slight- 
ly higher than after intravenous infusion. 

Since optimal penetration of dacarba- 
zine occurs shortly after the injection, 
multiple daily subtenon-retrobulbar in- 
jections were given in the long-term 
experiments on monkeys. Our rhesus 
monkeys were injected with doses of 
commercial dacarbazine varying from | 
to 7.5 mg per injection per eye twice 
daily. Animals who received 1 or 2.5 mg 
per injection showed no local side effects 
and after two weeks of injections their 
eyes were clinically normal. Higher doses 
of dacarbazine (5 or 7.5 mg per injection) 
caused localized inflammatory reactions 
and periorbital edema that interrupted the 
injection schedule. Clinically these ani- 
mals developed uveitis and a proliferative 
type of retinitis with vitreous hemhorr- 
hage and exudate. Histopathologically, 
severe chorioretinitis was associated with 
necrotic and proliferative changes in the 
retinas and localized inflammatory reac- 
tion at the injection site. 

Properly chosen doses such as 1 to 2.5 
mg per injection, given twice daily in the 
subtenon-retrobulbar space, can be used 
in the experimental treatment of malig- 
nant melanoma with small risk of de- 
veloping side effects. Doses higher than 
2.5 mg per injection may produce de- 
structive chorioretinitis. 

Commercial dacarbazine, diluted 
freshly before the injection in phos- 
phate-buffered saline, minimized local 
reaction. The white blood cell count 
increased in animals receiving dacarba- 
zine and was especially elevated in ani- 
mals that received 5 or 7.5 mg per injec- 
tion. Bone marrow content was normal in 
all animals; however, circulating blood 
cell neutrophils appeared to be hyperseg- 
mented (Table 5). 
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HEMATOLOGY RESULTS 
ohh Monkey Monkey Monkey Monkey 


No. 810 No. 811 No. 812 No. 813 


Neutrophils, % 67 65 54 60 
Eosinophils, % 0 0 l 4 
Basophils, % 0 0 0 l 
Lymphocytes, % 30 29 41 31 
Monocytes, % 3 6 4 4 
Hemoglobin, 

g/100 ml 13.4 13.6 13.2 Be Fg 
Hematocrit,% 41 42 4] 42 
White blood 

cells, per 


mm? Pah 5 9.9 13.2 12.7 


’ SUMMARY 


Radioactive carbon (!4C)-labeled dacar- 
bazine was used to trace penetration 


of the drug to the eye after intravenous 


and subtenon-retrobulbar injection on 
experimental animals. After subtenon- 
retrobulbar injection of 1 or 2.5 mg of 
commercial dacarbazine twice daily for 
two weeks, there were no clinical chang- 
es. However, doses of 5 or 7.5 mg per 
injection produced destructive chorioreti- 
nitis, and a proliferative type of retinopa- 
thy was confirmed histopathologically. 
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* THE INHIBITION OF CORNEAL VASCULARIZATION IN RABBITS. 
SEYMOUR B. GOREN, M.D., REUBEN EISENSTEIN, M.D., 


AND EARL CHOROMOKOS 


Chicago, Illinois o 


Corneal vascularization is a major com- 
plication in numerous ocular disorders. 
Despite various methods of treatment, the 
proliferation and invasion of blood ves- 
sels into the cornea often cannot be con- 
trolled. Previous studies have shown that 
extracts of cartilage and aorta, enriched in 
polypeptides with antiproteolytic activi- 
ty, inhibit endothelial proliferation in 
both chick embryo chorioallantoic mem- 
brane transplants and in tissue culture.!~° 
The present investigation was designed to 
determine whether these extracts can alter 
experimentally induced corneal vascular- 
ization in rabbits. 


METHODS 


Male albino rabbits, weighing approxi- 
mately 2 kg, were anesthetized with topi- 
cal proparacaine hydrochloride; a silver 
nitrate applicator stick was then applied 
to clear cornea 3 mm from the corneo- 
scleral limbus for five seconds. Three sep- 
arate lesions were created on each cornea 
from the 11 to 1 ọclock meridian. Less 
than a 10,000-mol. wt. fraction of bovine 
aorta extract was prepared with 1.0M 
GuHCl, according to previously de- 
scribed methods,! and dissolved in 0.25 
ml of normal saline. Immediately before 
or after producing the injury, 250 pg of 
the extract was injected subconjunctivally 
at the 12 o'clock corneoscleral limbus. 
Ten eyes were treated; half were injected 
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immediately before cautery, and the rest 
immediately after injury. A few eyes were 
treated with cartilage extract prepared ina 
similar manner. For comparative purpos- 
es, untreated eyes were cauterized but not 
injected. Corneal edema and vasculariza- 
tion were evaluated by frequent observa- 
tions, photographs, and fluorescein angi- 


ograms. 


RESULTS 


All untreated eyes developed extensive 
corneal vascularization which reached 
the cautery sites within two weeks after 
the application of silver nitrate (Figs. 
1-3). Initially, intense hyperemia and cor- 
neal edema were present, but these gradu- 
ally faded after three to four weeks. Fluo- 
rescein angiography performed four 
weeks after injury revealed marked leak- 
age of the proliferated vessels that had 
invaded the cornea (Fig. 4). 





Fig. 1 (Goren, Eisenstein, atd Choromokos). Un- 
treated eye one week after silver nitrate cautery. 
Marked corneal edema is present and an eschar 
(surrounded by arrows) covers the cautery site. Pro- 
liferating vessels are invading the cornea from the 
corneoscleral limbus. 
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Fig. 2 (Goren, Eisenstein, and Choromokos). Un- 

treated eye two weeks after silver nitrate cautery. 

my Corneal edema is subsiding and the eschar is disap- 

. pearing. Neovascularization (arrows) has reached 
the cautery site. : 


In marked contrast to the untreated 
eyes, all eyes receiving subconjunctival 
injections of either aorta or cartilage ex- 
$ tract, whether immediately before or after 
cautery, developed much less hyperemia 


" à 


lee 
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A Fig. 3 (Goren, Eisenstein, and Choromokos). Un- 
treated eye four weeks after silver nitrate cautery. 
Corneal neovascularization is extensive and invades 
the entire cautery site. 
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Fig. 4 (Goren, Eisenstein, and Choromokos). Late 
stage fluorescein angiogram four weeks after silver 


- nitrate cautery (same eye as Figs. 1-3). Marked leak- 


age of fluorescein dye from the newly proliferated 
vessels is evident. 


and corneal edema. The conjunctival bleb 
formed by injection disappeared within 
two days. Corneal vascularization was 
markedly diminished (Figs. 5-7), and flu- 
orescein angiography four weeks after 
injury revealed no leakage of dye (Fig. 8). 





Fig. 5 (Goren, Eisenstein, and Choromokos). Ex- 
perimental eye one week after silver nittate cautery. 
The scar is well outlined (arrows). Cofneal edema 
and neovascularization are less than in the control 
eye. 


we 
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Fig. 6 (Goren, Eisenstein, and Choromokos). Ex- 
perimental eye two weeks after silver nitrate cautery. 
Corneal edema has disappeared. In contrast to the 
control eye, vessel proliferation has not progressed. 


DISCUSSION 


Most tissues of the body have an exten- 
sive blood supply and are invaded easily 
by neoplasms or granulation tissues. The 
cornea, however, is normally avascular, 
but is subject to vascularization when 





U 


-~ 

Fig. 7 (Goren, Eisenstein,and Choromokos). Ex- 
perimental Jye four weeks after silver nitrate cau- 
tery. The invading vessels are beginning to regress 
and are fewer in number. 


CORNEAL VASCULARIZATION 





Fig. 8 (Goren, Eisenstein, and Choromokos). Late 
stage fluorescein angiogram four weeks after silver 
nitrate cautery (same eye as in Figs. 5-7). No leakage 
of fluorescein dye into the cornea is seen. The 
corneal sear is indicated by arrows. 


diseased. Certain other tissues, such as 
postnatal hyaline cartilage and aorta, are 
poorly vascularized and highly resistant 
to invasion by neoplastic or inflammatory 
cells. If hyaline ‘cartilage® or cartilage 
powders? are transplanted onto the chick 
embryo chorioallantoic membrane, an 
immunologically protected site, they are 
not invaded by host vascularized mes- 
enchyme; grafts of other tissues are 
rapidly invaded by capillaries and fibro- 
blasts. If cartilage is extracted with 1.0M 
GuHCl and then explanted onto the 
chorioallantoic membrane, it is easily in- 
vaded by host mesenchyme.’ The crude 
material extracted by 1.0M GuHCl di- 
minishes endothelial cell growth in tis- 
sue culture, and the biological activity 
resides in molecules that can pass 
through a 10,000-mol. wt. cutoff filter 
membrane.!? These investigations sug- 
gest that this substanceeinhibits blood 
vessel proliferation and invasion. 
Several studies indicate that the active 
substance in cartilage and aorta is a prote- 
ase inhibitor with a molecular weight of 
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approximately 10,000 to 14,000.° Protease 
inhibitors are present in many connective 
tissues, including cornea, but their high- 
est activity is found in those avascular 
tissues relatively resistant to invasion, 
such as cartilage and aorta.’ The materials 
used in this experiment were only partial- 
ly purified. On polyacrylamide electro- 
phoresis, the aortic extract showed three 
protein bands, including two major cati- 
onic bands identifiable as lysozyme and 
protease inhibitor, and a faint anionic 
band. This extract dramatically decreased 
the invasion of blood vessels into the 
rabbit cornea after injury with silver ni- 
trate. 

The protease inhibitors in cartilage and 
aorta differ from each other in amino acid 
composition and in the spectrum of en- 
zymes they inhibit, but they have several 
properties in common.° Both are small 
cationic polypeptides with similar molec- 
ular weight, and both inhibit mammalian 
collagenase’; this action on collagenase 
may be highly significant since collagen- 
ase initiates the degradation of colla- 
gen. Collagenase inhibitors appear to be 
of therapeutic value in ocular diseases 
involving degradation or infiltration of 
the collagen-rich connective tissues of 
the cornea.!°~1!4 

When cartilage is extracted with 1.0M 
GuHCl and transplanted on the chorioal- 
lantoic membrane, not only does the ex- 
tracted tissue lose its resistance to inva- 
sion, but more mesenchyme proliferates 
on and near the extracted explants than 
the unextracted controls.” Brem and Folk- 
man! demonstrated that cartilage inhib- 
its tumor-induced neovascularization in 
the anterior chamber of the rabbit eye. 
Cartilage interposed between a trans- 
planted tumor and its potential blood 
supply reduces.blood vessel invasion and 
suppresses tumor growth. Folkman and 
associates!®"18 provided evidence that 
tumor growth is partially dependent on a 
stimulus from the tumor that promotes 
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neovascularization from the host. FoPk- 
man’s laboratory prepared a cartilage ex- 
tract, highly enriched in the protease in- 
hibitor originally isolated by Sorgente 
and associates, which inhibits tumor- 
induced angiogenesis in the rabbit eye.9 
Such studies suggest that the extracted 
material may be an inhibitor or regulator 
of cell growth. The potential usefulness 
of these compounds is obvious and re- 
search is planned to investigate the effec- 
tiveness of protease inhibitors on intra- 
ocular neovascularization. 

In this investigation, a single dose of 
250 wg of alow molecular weight fraction 
of aorta extract, enriched in protease in- 
hibitor, was administered subconjuncti- 
vally immediately before or after silver 
nitrate cautery to the cornea. The site of 
injection was at the corneoscleral limbus, 
near the injury, so that the potential blood 
supply to the affected cornea would be 
bathed with protease inhibitor. The con- 
junctival bleb formed by the injection 
disappeared within two days. Corneal 
vascularization in the treated eyes was 
strikingly inhibited compared to that in 
the untreated eyes. In pilot studies the 
same dose of material was deposited sub- 
conjunctivally at a site distant from the 
cautery; this did not alter vascularization, 
as compared to the untreated eyes. It is 
not certain whether the therapeutic effect 
of the extract, believed to be mediated by 
its protease inhibitor, is the result of a 
direct action on endothelial cells, or inhi- 
bition of the stimulus to vascular growth. 
To determine whether the progress of 
corneal vascularization can be halted or 
reversed, studies are being conducted by 
applying the extract different ways, and at 
various intervals after corneal injury. 

Langer and associates!* suggested that 
cartilage contains extractable materials, 
probably protease inhibitors, which sup- 
press tumor-induced neovascularization 
in the eye. However, our aE Abaiton 
demonstrates that this effect is restricted 
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induced neovascularization nor to an ex- 
tract of a particular connective tissue. 
Inasmuch as cornea, a normally avascular 
tissue, also contains a cationic protease 
inhibitor,’ these molecules may be natur- 
al regulators of angiogenesis. If so, the 
concentration of these natural regulators 
in the cornea is insufficient to combat the 
strong stimulus of some diseases; thus, 
corneal vascularization results. Injecting 
the extract may add more of the same 
molecules already in the eye, thereby en- 
hancing the cornea’s natural resistance to 
neovascularization. 


SUMMARY 


A single subconjunctival injection of 
250 ug of a partially purified extract of 
bovine aorta, administered immediately 
before or after silver nitrate injury to the 
cornea, markedly inhibited corneal vas- 
cularization in the rabbit eye. We be- 
lieve the active molecule is a protease 
inhibitor that prevents the potential 
source of new vessels from proliferating 
and invading the diseased cornea. 
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CENTRAL AREOLAR CHOROIDAL DYSTROPHY 
KENNETH G. NOBLE, M.D. 


e New York, New York 


Cefttral areolar choroidal dystrophy is a 
dominantly inherited macular dystrophy 
characterized by a bilateral, symmetrical, 
well-circumscribed loss of choroidal and 
retinal tissue. Nettleship! used the term 
“atrophy” to describe the end stages 
while other investigators,2% who ob- 
served the yellowish appearance of the 
larger choroidal vessels, suggested the 
term “sclerosis.” 

Histopathology? has revealed a well- 
circumscribed macular zone of atrophy of 
the choriocapillaris, retinal pigment epi- 
thelium, and neurosensory retina without 
evidence of vessel wall sclerosis. There- 
fore, the most appropriate term would 
be central areolar choroidal dystrophy>® 
although the term abiotrophy has been 
used to indicate that in this disease pre- 
viously normal tissue has completely 
atrophied.78 

Sorsby and Crick? first reported a fami- 
ly with central areolar choroidal dystro- 
phy inherited as autosomal dominant and 
this has been confirmed by others.!° The 
earliest changes, usually occurring in the 


= second decade, consist of macular granu- 


larity, transparency of the pigment epi- 
thelium, and a tapetal sheen. Although 
these are nonspecific signs, with no evi- 
dence on ophthalmoscopy of choroidal 
atrophy, fluorescein angiography clearly 
indicates a focal loss of the choriocapil- 
laris.11 

This report describes a family with 
central areolar choroidal dystrophy in 
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whom fluorescein angiography confirms 
that choriocapillaris loss is an early find- 
ing and supports the assumption of a 
primary dystrophy of the choriocapillaris. 


CASE REPORTS 


Case 1—This 47-year-old man (Fig. 1) had a 
painless progressive loss of central vision beginning 
in childhood which had remained stable since his 
20s. He preferred dim illumination and had diffi- 
culty with colors. His general health was excellent. 
His parents were from the same small town in Italy 
but there was no history of consanguinity or ocular 
disease. A brother had a blinding disorder of un- 
known etiology, 

The best corrected visual acuity was 6/600 (2/200) 
in the right eye and 6/150 (8/200) in the left eye. In 
the macula of both fundi there was a round, sym- 
metrical, well-demarcated loss of the retinal pig- 
ment epithelium and the underlying choroidal 
vessels were seen. The lesion occupied almost the 
entire central retina but did not extend beyond the 
temporal vessel arcades or to the optic disk. In the 
center of the lesion a mild amount of pigment 
clumps was present. The optic disk, retinal vessels, 
and periphery were normal. 

On color vision testing he was unable to identify 
any symbols of the HRR color plates correctly and 
the Farnsworth Panel D-15 and Sloan achromatop- 
sia test showed a nondiagnostic color confusion. 

- The electroretinogram showed a mild reduction in 
the photopic response with a normal scotopic incre- 
ment. A flicker follow response was present. 

Fluorescein angiography revealed choriocapillar- 
is atrophy with some loss of middle-sized choroidal 
vessels in the involved macula while adjacent retina 
had a normal choriocapillaris flush. A hyperfluores- 
cent border outlined the lesion. 

Case 2—This 12-year-old girl (Fig. 2), the daugh- 
ter of patient 1, was discovered to have decreased 
vision at a routine school examination at the age of 
10 years. She denied any ocular symptoms and her 
general health was excellent. 

The best corrected visual acuity was 6/22 (20/70) 
in the right eye and 6/60 (20/200) in the left eye. In 
each eye there was a mild granularity of the macula 
with a diffuse foveal reflex and the optic disk, retinal 
vessels, and periphery were normal. Color vision 
testing with the HRR plates showed a moderate 
red-green dyschromatopsia and a nondiagnostic 
color confusion with the Farnsworth Pane? D-15. 
The electroretinographic response was normal. Flu- 
orescein angiography revealed a well-circufascribed 
focal loss of choriocapillaris in the maculay of each 
eye. 

Case 3—This 14-year-old boy (Fig. 3), the son of 
patient 1, was asymptomatic. 
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Fig. 1 (Noble). Case 1. In each eye (top left and top right) there is an ovoid loss of the pigment epithelium 
and the large choroidal vessels are easily visible and appear vellowish-white. Fluorescein angiography 
(bottom left and bottom right) demonstrates a focal loss of the choriocapillaris and the larger choroidal 
vessels confined to the central macular region. 


The best corrected visual acuity was 6/7.5 (20/25) 
in each eye. There was bilateral macular granularity 
with a diffuse foveal reflex and the optic disk, retinal 
vessels, and periphery were normal. Color vision 
testing with the HRR plates showed a moderate 
red-gregn dyschromatopsia and a Farnsworth Panel 
D-15 was normal. The electro-oculographic light rise 
in ea®™ eve was normal (light peak/dark trough was 
200% in, the right eye and 187% in the left eye). 
F luores@ein angiography was normal except for a 
small area of faint hyperfluorescence in the macula 
of each eye. 


RESULTS 


Although only two generations have 
been studied, this pedigree is most like- 
ly an autosomal dominant macular dys- 
trophy. The onset ofesymptoms in the 
father was in childhood with progression 
of visual loss into his 20s. His fundus 
showed bilateral, symmetrical, well- 
demarcated loss of the retinal pigment 
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epithelium, and the underlying choroidal 
vessels and pigment were seen. The ab- 
sence of the choriocapillaris on fluoresce- 
in angiography confirmed the impression 
of choroidal atrophy. 

Both children showed the earliest fun- 
dus changes in central areolar choroidal 
dystrophy, the mild pigment granularity 
of the macula. At the earliest stage, this 


picture is indistinguishable from many 


other macular diseases. 
The younger sibling had vision of 6/22 
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Fig. 2 (Noble), Case 2, The ophthalmoscopic 
appearance shows only a mild granularity of the 
foveal region (top left). Fluorescein angiography is 
more revealing, indicating a focal loss of the chorio- 
capillaris. The middle-sized choroidal vessels ap- 
pear in the arterial phase (top right) and persist into 
the venous phase (bottom), 


(20/70) in the right eye and 6/60 (20/200) 
in the left eye while her older brother had 
relatively good acuity of 6/7.5 (20/25) in 
each eye. Both exhibited a similar red- 
green dyschromatopsia. 

The fluorescein angiographic findings 
may explain why, despite similar oph- 
thalmoscopic appearance, these siblings 
showed a marked difference in, visual 
acuity. In the older brother with good 
vision the angiogram showed a faint hy- 
perfluorescence. This indicatedNonly a 





Fig. 3 (Noble). Case 3, The foveal granularity (top left and top right) is similar to that seen in Case 2. 
However, fluorescein angiography (bottom left and bottom right) shows a focal area of hyperfluorescence 
without evidence of choriocapillaris atrophy. 


mild defect in the pigment epithelium 
and, if there was choriocapillaris disease, 
it was not yet apparent on angiography. 
The photoreceptors were mildly affected 
at this stage as evidenced by the red-green 
dyschwomatopsia and vision of 6/7.5 (20/ 
25). Jhe younger sister, with a more 
marked diminished vision bilaterally, 
showedan atrophy of the choriocapillaris. 


Instead of the hyperfluorescent “‘win- 
dow” defect, the primary finding was the 
visibility of the middle-sized choroidal 
vessels. 

The findings of this family indicate that 
choriocapillaris atrophy, of the macula is 
an early feature of central areolar choroi- 
dal dystrophy. Although the atrophy may 
not be appreciated on ophthalmgs: Bus 
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in angiography clearly indicates 
the presence, location, and size of chorio- 


æ capillaris loss (Case 2). 


However, functional impairment may 
occur in central areolar choroidal dystro- 
phy without obvious evidence of chorio- 
capillaris atrophy (Case 3). This does not 
preclude a focal dysfunction of chorio- 
capillaris before its observed loss. 


DISCUSSION 


Central areolar choroidal dystrophy is 
an autosomal dominant macular dystro- 
phy in which the primary abnormality is 
probably a dystrophy or abiotrophy of the 
choriocapillaris. 

The onset of symptoms is usually in the 
second decade with the initial symptom 
of diminished central vision related to the 
macular location. The earliest fundus pic- 
ture is a macular granularity which is 
nonspecific in appearance. Other early 
fundus appearances include a transparen- 
cy of the pigment epithelium or a tapetal 
“sheen” reflex. These early morphologi- 
cal appearances may mimic a variety of 
macular disorders since the choroid ap- 
pears normal and the fundus picture rep- 
resents changes in the retinal pigment 
epithelium. 

However, only in central areolar cho- 
roidal dystrophy will the fluorescein an- 
giogram indicate a loss of the choriocap- 
illaris and the presence of middle-sized 
choroidal vessels. Disorders that truly in- 
volve only the retinal pigment epitheli- 
um will show hyperfluorescence of dye 
caused by a transmission defect and a 
normal choriocapillaris flush." 

With progression of the disease, the 
transparency of the pigment epithelium is 
more obvious and the underlying choroid 
is easily visualized. The choroid may ap- 
pear normal, or the vessels may appear 
“sclerotic,” that is, yellowish-white in 
color. Finally, with progressive chorioret- 
inal atrophy only a few remaining choroi- 
dal vessels may be seen coursing over the 
underlying bare sclera. 
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The location of this dystrophy is invar® 
ably the macula of each eye. The lesion is 
solitary, well-circumscribed, and circular 
or ovoid in shape. It can increase in size 
and become irregular in shape but does 
not involve the disk or extend beyond the 
central retina. The optic nerve, retinal 
vessels, and peripheral retina remain nor- 
mal, 

Psychophysical (retinal sensitivity, vis- 
ual fields) and electrophysiological (ERG, 
EOG) tests indicate that central areolar 
choroidal dystrophy is a primary macular 
disease and not part of a generalized 
disorder.” Fluorescein angiography in 
areas other than the central lesion is nor- 
mal. 

The early findings in central areolar 
choroidal dystrophy of a nonspecific mac- 
ular granularity can mimic a wide variety 
of macular diseases while the later stages 
of choroidal atrophy, thought to be typi- 
cal for this disease, can be mimicked by 
many others. 

The diagnosis is best made when the 
following information is available: (1) 
evidence of an autosomal dominant mac- 
ular disease; (2) family members showing 
the various stages described in central 
areolar choroidal dystrophy; (3) bilateral 
and symmetrical macular lesions; (4) evi- 
dence of choriocapillaris atrophy on fluo- 
rescein angiography in the early stages as 
well as in the later stages; and (5) visual 
function tests confirming a localized dys- 
trophy of the macula. The differential 
diagnosis of central areolar choroidal dys- 
trophy consists of a number of inherited 
and acquired disease entities. 

Hereditary diseases —JUVENILE MACU- 
LAR DEGENERATION (STARGARDT’S 
DISEASE)—This is usually inherited as an 
autosomal recessive dystrophy although a 
dominant form (dominant progresgive fo- 
veal dystrophy)® has been described. 
Macular granularity, transparency of the 
retinal pigment epithelium, and È tapetal 
sheen may occur (although the lesion is 
usually not as sharply circumscribed as in 
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Fig. 4 (Noble). Two cases of Stargardt’s disease show focal hyperfluorescence in the macular region 


without evidence of choriocapillaris atrophy. 


central areolar choroidal dystrophy). Flu- 
orescein angiography in these early stages 
shows hyperfluorescence indicating a 
pigment epithelial transmission defect 
and a normal choriocapillaris flush. There 
is no evidence of choriocapillaris atrophy 
(Fig. 4). 

The late stages of Stargardt’s disease 
can show choroidal atrophy with angio- 
graphic evidence of choriocapillaris atro- 





phy. The atrophy is usually spotty and the 
lesion is not well delineated. Additional 
findings in the early and late stages of 
Stargardt’s disease, which distinguish it 
from central areolar choroidal dystrophy 
are yellowish-white flecks (perifoveal, 
posterior pole, or midperiphery) and mul- 
tiple small transmission retinal pigment 
epithelial defects seen angiographically 
(Fig. 5). 


Fig. 5 (Noble). Choroidal atrophy is seen in two cases in a later stage of Stargardt’s disease. Multiple 
yellowish-white flecks are seen surrounding the macular lesion and additional transmission defects are 
noted on fluorescein angiography. 








Fig. 6 (Noble). This patient has a bilateral macular 
degeneration as do his two offspring. All three have 
an abnormal EOG light rise. The early stage of the 
cyst (closest to disk) shows a hypofluorescence but 
over a period of years these break up and result in 
choroidal atrophy. Multiple small transmission de- 
fects indicate widespread posterior pole pigmentary 
atrophy. 


VITELLIFORM DYSTROPHY (BEST’S 
DISEASE)—This dominantly inherited 
macular dystrophy has a most variable 
morphology which includes the egg-yolk 
cyst, drusen, gliosis, subretinal neovascu- 
larization, and choroidal atrophy (Fig. 6). 
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When confronted with the unusual marfi- 
festations of vitelliform dystrophy, the 
diagnosis can be made by an abnormal 
EOG (in all affected family members) and 
more typical lesions in other family mem- 
bers. 

DOMINANT PROGRESSIVE CONE 
DYSTROPHY—Occasionally choroidal at- 
rophy may be seen in this generalized 
dystrophy of the cones.!2 The electroreti- 
nogram will show an abnormal photopic 
response to a single fash with a normal 
scotopic increment and an abnormal 
flicker follow response, indicating a dif- 
fuse dysfunction of the cone system. 

Acquired diseases —MACULAR DEGEN- 
ERATION—Some patients with senile or 
acquired macular degeneration will show 
a fundus picture of choroidal atrophy. 
The onset of symptoms in the fifth to 
seventh decades and the lack of a contrib- 
utory family history suggest an acquired 
choroidal atrophy in which the choroidal 
changes are secondary. 

Bilateral and symmetrical involvement 
can occasionally occur (Fig. 7). Drusen or 
pigment atrophy surrounds the area of 


Fig. 7 (Noble). This elderly man had visual symptoms of acquired macular degeneration én the sixth 
decade of life. There is a symmetrical oval area of choroidal atrophy in the macula surrounded by large 
drusen seen in the right (at left) and left (at right) eyes. 
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Fig. 8 (Noble). This case shows the wide range of appearances in acquired macular degenerations. The 
right eye (at left) shows focal atrophy of the choriocapillaris. The left eye (at right) shows glial cicatrization. 
Large drusen surround the macular and disk in each eye. 


i 


choroidal atrophy and often the fellow 
eye may show other macular changes, 
including serous detachments of the reti- 
nal pigment epithelium and neurosensory 
retina, subretinal neovascularization, and 
glial cicatrization (Fig. 8). 

INFLAMMATORY—Bilateral central reti- 
nochoroiditis occurs in toxoplasmosis 
and may occur as a macular coloboma. 
The congenital onset of poor vision in 
association with nystagmus should cause 
little problem in differential diagnosis 
(Fig. 9). 

GEOGRAPHIC (SERPIGINOUS) (HELI- 
COID) CHOROIDOPATHY—This is a nonfa- 
milial geographic choroidopathy with a 
predominantly peripapillary distribution. 
It progresses with pseudopod extensions 
involving the entire posterior pole. If the 
macula is spared, vision remains normal. 
Choroidal atrophy may occur in the heal- 
ing stage (Fig. 10). 


SUMMARY 


Three members of a family with central 
areolar cHoroidal dystrophy showed the 
early and late stages of this disorder. The 


youngest affected was a 12-year-old girl 
who exhibited decreased vision, a red- 
green dyschromatopsia, and mild granu- 
larity of the macula with a diffuse foveal 
reflex. A discrete focal loss of choriocapil- 





e 
Fig. 9 (Noble). This case is a bilateral congenital 
coloboma with poor vision and nystagmus since 
birth. The left eye shows a well-circumscribed loss 
of retina and choroid. The underlying bare sclera is 
outlined by pigment proliferation at the border. 
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Fig. 10 (Noble). The predominant picture in this 
healed stage of geographic choroidopathy is of an 
irregular atrophy of the choriocapillaris and some of 
the large choroidal vessels. 
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laris in the macula was seen on fluoresce- 
in angiography. This indicates that 
choriocapillaris atrophy is an early find- 
ing in this disease. 
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The clinical differentiation of nema- 
tode endophthalmitis from endophytic 
retinoblastoma may be extremely diffi- 
cult. Currently available ancillary tests 
and laboratory methods have been of lit- 
tle value, and a number of eyes contain- 
ing benign inflammatory lesions have 
been enucleated because of suspected re- 
tinoblastoma.!~* This report describes a 
child with a white peripheral fundus 
mass and cells in the vitreous body and 
anterior chamber. Although retinoblasto- 
ma was initially suspected, aqueous 
humor analysis revealed numerous eosin- 
ophils and a normal lactate dehydrogen- 
ase ratio, supporting the diagnosis of 
nematode endophthalmitis. After treat- 
ment with local corticosteroids, the in- 
flammation subsided and the visual out- 
come was excellent. Although aqueous 
cells are usually present in patients with 
this condition, clinicians have apparently 
not utilized aqueous cytology as a diag- 
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nostic procedure for nematode endoph- 
thalmitis. 


CASE REPORT 


A 7-year-old black girl was referred to the Oncolo- 
gy Unit, Retina Service, Wills Eye Hospital, for 
evaluation of a white pupillary reflex in the right 
eye. Three weeks before admission, she was seen by 
one of us (H.A.L.) because of anterior uveitis in the 
right eye. Treatment for one week with topically 
applied 1% prednisolone acetate and 1% atropine 
did not improve the iritis. Ophthalmoscopy revealed 
a white peripheral retinal mass superotemporally. 
Over the next few days, the lesion appeared to be 
enlarging and scattered white blood cells began to 
accumulate in the vitreous, particularly in the quad- 
rant of the mass. The patient was referred to one of 
us (J.A.S.) for another opinion regarding diagnosis. 

During the year before admission, the child had 
been exposed to two puppies for about four months, 
but there was no history of geophagia. About five 
months before admission, she had an episode of 
high fever and nonproductive cough, associated 
with leukocytosis, but no eosinophilia. 

Examination revealed a well-developed, well- 
nourished black girl in no distress. Her uncorrected 
vision was 6/12 (20/40) in the right eye and 6/6 
(20/20) in the left eye. There was moderate conjunc- 
tival injection in the right eye and 3+ flare and cells 
in the anterior chamber. Because of difficulty in 
visualizing the peripheral fundus, an examination 
under anesthesia was planned for the following 
morning. 

Laboratory studies revealed a white blood cell 
count of 7,420/mm? with 47% neutrophils, 47% 
lymphocytes, 2% monocytes, and 4% eosinophils. 
Urinalysis was normal. Plasma carcinoembryonic 
antigen was 4.6 ng/ml. Serum was submitted to the 
Center for Disease Control in Atlanta, Georgia, for 
titers fer Toxocara canis and Ascaris lumbricoides. 

Examination under anesthesia revealed +3 cells 
in the anterior chamber, but no*keratic precipitates. 
Ophthalmoscopy showed a hazy white mass extend- 
ing from the 10 to 12 o'clock positions at 
the ora serrata superotemporally. The surface of the 
mass was not clearly visualized because of the 
overlying vitreous cells. The posterior segment of 


319 





e 


See 


Sale A ah TA SAR bY eee 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


ee A Pig aa ee Per 


~ 
the right eye showed no abnormalities. B-scan ultra- 
sonography demonstrated the mass, but the size and 


= peripheral location of the lesion prevented a defini- 


ive diagnosis. The left eye was normal. 

Because the diagnosis of endophytic retinoblasto- 
ma eould not be excluded, we chose to do anterior 
chamber paracentesis and aspirated 0.3 ml of aque- 
ous through a limbal puncture inferiorly with a 
30-gauge needle and tuberculin syringe. The anteri- 
or chamber reformed immediately and 40 mg of 
methylprednisolone acetate (Depo-Medrol) was in- 
jected beneath Tenon’s capsule in the quadrant of 
the mass. 

_ A small portion of the aqueous was placed on a 
slide and stained with hematoxylin-eosin and PAS. 
Numerous cells were scattered throughout the prep- 
aration. The majority were round to oval leukocytes 
with eosinophilic cytoplasmic granules and bilobed 
nuclei, easily identified as eosinophils (Fig. 1). An 


occasional lymphocyte was present, but no malig- | 


nant cells. 

The aqueous to plasma lactic dehydrogenase ratio 
was 0.12, as determined by the method of Wu and 
Racker.4 The phosphoglucose isomerase ratio was 
1.52. Both of these values are within normal limits.° 

On the basis of these findings, we diagnosed 
nematode endophthalmitis and treated the patient 
with prednisone, 75 mg orally every other day, and 
1% atropine drops in the right eye daily. Two weeks 
later an additional 40 mg of methylprednisolone 
acetate was injected beneath Tenon’s capsule. 

During the next three weeks, the vitreous gradual- 
ly cleared so that a discrete ‘gray-white mass was 
easily visible near the ora serrata superotemporally 
(Fig. 2) with mottled pigmentation along the borders 
and some gray-yellow edema residue. The corrected 

visual acuity in the right eye was 6/7.5 (20/25). 

During the course of treatment, the titers from the 


_ Center for Disease Control were completed. The 


indirect hemagglutination titer for Ascaris was 
1:128, which is considered borderline positive and 
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Fig 1 (Shields, Lerner, and Fellberg). Aqueous 
aspirate showing eosinophils (hematoxylin-eosin, 
X125). 


TEATRA Ai 


s Paar BE tae i a REAS Ji 
by “a “i day +3 eer 


SEPTEMBER, 1977 





Fig. 2 (Shields, Lerner, and Felberg). White 


superotemporal mass seen after vitreous had 


cleared. 


the bentonite flocculation titer for Ascaris was nega- 
tive. The indirect hemagglutination test for Toxo- 
cara was 1:512 (positive, 1:128) and the bentonite 
flocculation test for Toxocara was 1:20 (positive, 
1:5). The enzyme-linked immunosorbant assay test 
for Toxocara was 1:64, which is considered positive. 
These studies supported the diagnosis of Toxocara 
endophthalmitis. 


DISCUSSION 


Visceral larva migrans is the term ap- 
plied to invasion of human tissues by the 
second stage larvae of the dog ascaris, T. 
canis. Months to years after acute visceral 
larva migrans, ocular invasion may oc- 
cur, leading to nematode endophthalmi- 
tis. This has recently become recognized 
as a leading cause of leukocoria in chil- 
dren.! Unfortunately, it may sometimes 
be extremely difficult to differentiate clin- 
ically from retinoblastoma. 1 

Serologic testing for visceral larva 
migrans includes the hemagglutination 
test and the bentonite flocculation test.§ 
The results, however, are often difficult to 
interpret and evaluate. A newer serologic 
test, the enzyme-linked immunosorbant 
assay’ may prove to be more accurate, but 
information is still lacking as to its value 
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for ocular lesions (I. G. Kagan, person- 
al communication, November 1976). A 
highly accurate laboratory test for the 
diagnosis of nematode endophthalmitis is 
still not available. 

B-scan ultrasonography has been re- 

ported to be of value in cases of retino- 
blastoma.®® In this case, the lack of ech- 
oes compatible with calcium suggested 
something other than retinoblastoma, al- 
though many small retinoblastomas may 
fail to show calcification with this tech- 
nique.®® Carcinoembryonic antigen lev- 
els have been reported to be elevated in 
some patients with retinoblastoma.!? In 
this case, they were only slightly elevated 
and not particularly helpful in the diag- 
nosis. 
The aqueous to serum lactate dehy- 
drogenase ratio is helpful in differenti- 
ating retinoblastoma from benign lesions 
causing leukocoria. False results some- 
times occur, however, and in one reported 
case of nematode endophthalmitis the 
ratio was slightly elevated.1! Our recent 
studies show that phosphoglucose isom- 
erase, as well as lactic dehydrogenase, 
is of value in cases of suspected retino- 
blastoma.® In the present case, normal 
serum to aqueous lactic dehydrogenase 
and phosphoglucose isomerase ratios 
suggested a benign lesion rather than 
retinoblastoma. 

Retinoblastoma may simulate inflam- 
mation with cells in the anterior chamber 
and a pseudohypopyon caused by accu- 
mulation of tumor cells. In such in- 
stances, aqueous aspiration may reveal 
the neoplastic cells.12 This case is of im- 
portance because aqueous cytology re- 
vealed eosinophils, supporting the diag- 
nosis of a parasitic infestation, probably 
caused by T. canis, rather than neoplasm. 
Although eosinophils have been demon- 
strated in the retinal granuloma and over- 
lying vitreous in such cases,!? these 
structures are less accessible to biopsy. A 
previous report described eosinophils in 
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the anterior chamber in one enucleated 


eye.!3 Since many of the reported cases of 
nematode endophthalmitis have been ass 
sociated with anterior chamber cells,?+3-14 
it seems reasonable to do aqueous para- 
centesis and cytology when the diagnosis 
of retinoblastoma cannot be ruled out. If 
numerous cells are clinically present, a 
direct smear of the aqueous will suffice. If 
cells are sparse, it may be necessary to 
collect the cells on a 5-~m Millipore or 
equivalent filter before staining. Al- 
though identical cells are found in the 
vitreous in these cases, aqueous aspira- 
tion is a safer and easier procedure than 
vitreous aspiration, 

In our case the patient was treated with 
depot corticosteroids, known to be of 
value in nematode endophthalmitis.’ 
Another drug, thiabendazole, has been 
used in the treatment of visceral larva 
migrans. Although its ocular penetration 
after oral administration is unknown,!° 
we would have attempted it, had the 
corticosteroids failed. 

In this case, aqueous cytology was val- 
uable because it led to the diagnosis of 
nematode endophthalmitis and may have 
prevented an erroneous enucleation. 
Treatment with corticosteroids brought 
about resolution of the inflammation and 
an excellent visual result. 

Although aqueous cytology was useful 
in this case, we do not recommend it in all 
cases of leukocoria. Aqueous aspiration 
need not be performed in cases where the 
diagnosis is obvious, but should be re- 
served for those situations where the di- 
agnosis is uncertain. In such instances, 
this relatively safe and simple procedure 
may provide the ophthalmologist with a 
diagnostic avenue not widely recognized 
in the past. 


a 
SUMMARY 


A 7-year-old girl had a white fundus 
mass and vitreous cells, compatible with 
an endophytic retinoblastoma. Aqueous 
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A characteristic property of neoplasms 
is their ability to stimulate the growth of 
new blood vessels.+? Capillary prolifera- 
tion appears to be induced by a diffusible 
substance secreted by the tumor, tumor 
angiogenesis factor (TAF).3 

To study the possibility that the capil- 
lary proliferation in diabetic retinopathy* 
might be related to a similar chemical 
agent, we previously implanted rabbit 
carcinomas into the rabbit vitreous body 
to observe the effects of the tumors on the 
retinal blood vessels.56 We found that 
retinal neovascularization was induced 
only when the tumors were in direct con- 
tact with the retina. Neovascularization 
was prevented indefinitely, however, 
when the tumors remained surrounded by 
the vitreous media at distances of 0.1 to 
7.0 mm from the retina. Conversely, when 
the same tumor was implanted in the 
cornea or the anterior chamber, neovascu- 
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larization was induced either in the cor- 
neoscleral limbus or iris, 2 to 5 mm from 
the tumor implant. 

One explanation for this difference is 
the possible existence of an inhibitory 
substance within the vitreous capable of 
blocking capillary proliferation. We re- 
port results of experiments to support this 
hypothesis. 


MATERIAL AND METHODS 


The vitreous media was removed from 
5-month-old albino rabbits with a No. 
16-gauge needle passed through the su- 
perior-temporal sclera adjacent to the at- 
tachment of the lateral rectus muscle. One 
milliliter of vitreous, devoid of any retinal 
tissues, was gently aspirated from each of 
60 eyes. 

The rabbit cornea was used as the bio- 
assay for tumor-induced neovasculariza- 
tion.”’8 We first gave a daily, single injec- 
tion of 15 ul of vitreous into a corneal 
pocket interposed between a rabbit carci- 
noma and host blood vessels along the 
corneoscleral limbus. Although more 
than 50 corneas were tested, no inhibitory 
effect was observed. Vessels grew toward 
the tumor at the same rate as those in 
corneas not injected with vitreous. One 
possible explanation is that the proposed 
inhibitor rapidly diffused out of the cor- 
nea after only a single injection and, 
therefore, could not display an inhibitory 
effect against continuous release of neo- 
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vascular “stimulus from the tumor im- 


' plant. 


.The development of a slow-release 
polymer, however, enabled us to test the 
sustained effect of a putative inhibitor 
from the vitreous against tumor-induced 
neovascularization. These polymers have 
released more than 100 ng/day of bio- 
chemically active macromolecules for 
longer than three months.’ 

To prepare the vitreous for incorpora- 
tion into the polymer, the vitreous was 
first centrifuged at 4,000 g for 15 minutes. 
The supernatant was thoroughly dialyzed 
using cellulose tubing with a limit of 
12,000 MW against distilled water at 4°C, 
and lyophilized. Five milligrams of the 
resultant powder was mixed with 100 pl 
of 10% Elvax 40 (an ethylene-vinyl! ace- 
tate copolymer, 40% vinyl acetate by 
weight) in methylene chloride.? The mix- 
ture was vacuum dried, cut into 1 mm? 
pellets, and the pellets were coated with a 
thin film of pure polymer. Control poly- 
mer pellets were cast without protein, but 
otherwise were prepared in an identical 
fashion. Before implantation into the rab- 
bit cornea, all polymers were soaked in 
lactated Ringer’s solution for five min- 
utes. Aseptic technique was followed 
throughout. 

In five experiments, 36 polymers with 
the vitreous extract were tested, and 23 
polymers without the vitreous extract 
served as controls. Pellets of polymer and 
1.5-mm? pieces of rabbit V-2 carcinoma 
were inserted into the corneal pockets so 
that the distance from the polymer edge to 
the corneoscleral limbus was 1.0 mm and 
the tumor-to-limbus distance was 2.5 mm 
(Fig. 1). Vessel length was measured three 
times weekly by means of a slit-lamp 
stereomicroscope with a calibrated ocular 
micrometer (+0.] mm). 


RESULTS 


Corneal pockets containing polymers 
alone, without tumor, failed to induce 
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Fig. 1 (Brem and associates). Schematic diagram 
of rabbit cornea with V-2 carcinoma and polymer. 


new blood vessels nor was there any 
inflammation. Four to seven days after 
tumor implantation, blood vessels began 
to grow into the cornea in both the control 
group and the group with polymers con- 
taining vitreous extract. 

The rate of vessel growth, however, was 
less during each week for the group with 
the vitreous polymers as compared to the 
control group (Table). The difference be- 
tween the two was significant (P<.05, 
0.36 mm/day for vitreous vs 0.53 mm/day 
for control experiments) during the sec- 
ond week of neovascularization when the 
vessels were closest to the polymer. In 
addition to the differences in vascular 
growth rate, a diminished number of ves- 
sels were seen surrounding the vitreous 
polymers (Fig. 2). 

The selective inhibition of vascular 
growth during the second week is consis- 
tent with previously observed vascular 


TABLE 


INHIBITION OF NEOVASCULARIZATION 
BY A VITREOUS EXTRACT 


Rate of Vessel Growth, 


Week after mm/day 
Onset of 36 23 
Neovascular- Vitreous Control 
ization Polymers Polymers P 
l 0.23 +0.18 0.30 + 0Ù® ` <.30 
2 0.36 +027 0.58+041* <05 
3 0.44 + 0.31 0.63 + 0.538: <.20 


4 





Fig. 2 (Brem and associates). Photographs of corneas containing tumors and polymers. The distance 
between the center of the pupil and the corneoscleral limbus is approximately 6 mm. A, Tumor and 
control polymer, second week. Vessels appear as a dense sheet and have grown over the polmer. B, 
Tumor and control polymer, third week. Vessels have reached the tumor that is now growing rapidly as 
a large three dimensional mass. C, Tumor and polymer containing vitreous extract, second week. 
Vessels are sparse in response to the vitreous extract. D, Tumor and polymer containing vitreous 
extract, third week. Vessel growth has been inhibited; thus preventing rapid tumor growth. 
» e 
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mhibition by a cartilage factor.!° In that 
study the controls were polymer implants 
not containing protein. Sixteen different 
fractions were isolated from cartilage, in- 
corporated into polymers, and tested in 
400 corneas. In all but the one inhibitory 
fraction, vessels grew as fast as those in 
the controls. In addition we incorporated 
proteins such as insulin and cytochrome 
C into polymers and found that they had 
no effect when tested for vascular inhibi- 
tory activity. All of these studies indicate 
that the inhibition of vascular growth by 
vitreous is specific. 


DISCUSSION 


These results suggest that a substance 
inhibitory to neovascularization is pres- 
ent in the vitreous. The extract reported 
here remains to be further purified. 

The vitreous normally remains in an 
avascular state. The host response to in- 
flammatory processes within the vitreous 
differs from other tissues: there is a brisk 
leukocytic infiltrate but an absence of any 
capillary granulation tissue.!! The role of 
a vitreous inhibitor of capillary growth in 
maintaining this avascular state is specu- 
lative. Conceivably the regression of the 
hyaloid vasculature in the fetus?? is relat- 
ed to the appearance of this inhibitor. 

Recently, an inhibitor of tumor neovas- 
cularization was isolated and partially 
purified from neonatal cartilage.®!° Carti- 
lage, like vitreous, is an avascular tissue 
in the adult but is vascularized in the 
fetus.!3 In both tissues the extracellular 
matrix is composed of water, collagen, 
and protein-polysaccharide complexes.'4 
The similarity, if any, of these two inhibi- 
tors is unknown at present. 

The growth of new blood vessels in the 
proliferative stage of diabetic retinopathy 
may be,influenced by alterations of the 
vitreous, Analysis of the vitreous in dia- 
betic eyes has shown biochemical differ- 
ences fr6m normal vitreous.!5 A loss of 
the proposed vitreous inhibitor may pro- 
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mote the tendency toward retinal’ neqvas- 
cularization. The surgical removal of vit- 
reous in advanced diabetes results in the 
striking appearance of rubeosis iridis or 
neovascular glaucoma in up to 17% of 
vitrectomies.!® 

Neovascularization of the iris may also 
be caused by retinal neoplasms.17"18 Folk- 
mant? has suggested that neovasculariza- 
tion may be an important control point in 
neoplastic growth. Blockage of neovascu- 
larization restricts the size of a tumor to a 
comparatively innocuous lesion, a few 
millimeters in diameter.>?° 

The isolation and further understand- 
ing of the vitreous component responsi- 
ble for this inhibition of vascular prolife- 
ration may be important in the future 
control of ocular neovascularization. In- 
hibitors like this, or similar to that found 
in cartilage,*!° may eventually be useful 
in control of tumor growth by “anti-angio- 
genesis, 821-23 


SUMMARY 


An extract of the vitreous body, inhibit- 
ed the growth of new blood vessels in- 
duced by tumors in the rabbit cornea. 
This extract was delivered by an inert, 
continuously releasing polymer. The av- 
erage vessel growth rate in the region 
surrounding the polymer was 32% less in 
corneas containing the inhibitory sub- 
stance than in control corneas. 
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š HERPES ZOSTER OPHTHALMICUS ASSOCIATED . 
WITH DELAYED RETINAL THROMBOPHLEBITIS 
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New Orleans, Louisiana 


Herpes zoster ophthalmicus has been 
associated with diverse manifestations in 
the posterior pole including papillitis, 
choroiditis, and retinal hemorrhage.! 
There have been subsequent reports of a 
secondary granulomatous angiitis rather 
than perineuritis and some cases have 
been histologically confirmed,” most re- 
cently by temporal artery biopsy.* In a 
previously reported case of retinal hemor- 
rhage,® the vasculitis involved mainly the 
venules and spared the arterioles. In the 
present case, fluorescein angiography 
documents the retinal involvement in 
herpes zoster ophthalmicus and confirms 
that retinal vasculitis involves primarily 
the venous system. 


CASE REPORT 


On Sept. 2, 1975, a 58-year-old white woman had 
pain and lymphedema of the left brow and upper 
left eyelid as well as preauricular adenopathy. Cor- 
rected visual acuity was 6/6 (20/20) and ocular 
examination was within normal limits. Over the next 
few days a classic vesicular eruption evolved over 
the ophthalmic division of the trigeminal nerve. 
This eruption responded to analgesics and topical 
corticosteroid ointment. On Sept. 12, she had epi- 
scleral injection medially in her left eye with adjacent 
stromal edema of the cornea but no epithelial stain- 
ing. On Sept. 19, she had multiple fine subepithelial 
infiltrates and a 2+ iritis. The keratopathy and iritis 
responded to topical cycloplegic and corticosteroid 
drops with intermittent flare-ups during the next 
four months. The intraocular pressure remained 
normal. The skin eruption subsided, leaving several 
deeply pitted scars. On Feb. 16, 1976, she had 
sudden painless loss of visual acuity to hand mo- 
tions in the affected eye. Examination revealed a 
normal anterior segment and vitreous. There was a 
large white thrombus in the superotemporal retinal 
vein with surrounding intraretinal hemorrhage. Ad- 
ditionally, a large layered subhyaloid hemorrhage 
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obscured the macula and another hemorrhage lay 
medial to the disk. She returned the next day for 
photographs and fluorescein angiography and al- 
ready had partial resolution of the subhyaloid hem- 
orrhages (Fig. 1) and a return of acuity to 6/9 (20/30). 
The branch vein thrombophlebitis remained un- 
changed (Fig. 2). The sparing of the arteriolar circu- 
lation and phlebitic beading of the vein wall were 
clearly demonstrated by angiography (Figs. 3 and 4). 
The other eye was normal angiographically. 

On Feb. 23, visual acuity again decreased sudden- 
ly. A hemorrhage had extended diffusely into the 
vitreous, but no new site of bleeding was found. The 
vitreous cleared gradually in two months, and on 
April 26, visual acuity was 6/6 (20/20) and the 
angiogram was normal. (Fig. 5). She has been ob- 
served for six months with no recurrence of kerato- 
pathy, iritis, or retinopathy. 


DISCUSSION 


The clinical course of herpes zoster 
ophthalmicus is unpredictable, and pro- 
found secondary vascular changes can 
occur at any time. Hemorrhagic necrosis 
of the skin with deep scarring is typical 
and frank hyphema may occur. Early 
studies attributed the hemorrhagic phe- 
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Fig. 1 (Hesse). Note the resolving subhyaloid 
hemorrhage 24 hours after retinal thrombophlebitis. 
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Fig. 2 (Hesse). Branch vein thrombophlebitis is 
associated with herpes zoster ophthalmicus. Arrow 
denotes white thrombus. 


nomenon to thrombophlebitis. A histo- 
pathologic survey of 21 eyes enucleated 
after herpes zoster ophthalmicus? 
revealed prominent perivascular cuffing 
of the lymphocytes, but the most striking 
finding was the perineural and intraneu- 
ral lymphocytic infiltration of the long 
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Fig. 4 (Hesse). Later venous phase fluorescein 
angiogram. The vein is patent but the irregular 
beading characteristic of phlebitis is apparent. Min- 
imal dye leakage was probably caused by changes in 
vascular permeability. 


posterior ciliary nerves. In one case there 
was a granulomatous arterioritis of the 
ciliary vessels. 

One of four patients? with granuloma- 
tous angiitis of the central nervous system 
had a prior history of herpes zoster oph- 
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Fig. 3 (Hesse). Early venous phase fluorescein Fig. 5 (Hesse). Normal fluorescein angiogram ten 
angiogram shows normal arteriolar circulation with weeks after initial thrombophlebitis. Blaek spots are 


some vessels obscured by intraretinal hemorrhage. artifacts. 
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thalmicus. Histologically, lymphocytes 
and histiocytes infiltrated the necrotic 
vessel wall, involving primarily the ven- 
ules. There were no giant cells in this 
patient although they were prominent in 
the other three patients. 

Necrotizing retinopathy was studied by 
electron microscopy in a patient with 
herpes zoster ophthalmicus receiving cor- 
ticosteroid treatment for rheumatoid 
arthritis.8 Widespread intraneural viral 
inclusion bodies and extensive coagula- 
tive necrosis of the sensory retina were 
present. In another case,® rapidly fatal 
disseminated herpes simplex involving 
both eyes caused extensive hemorrhagic 
necrosis of the retina and demyelination 
of the optic nerves. Electron microscopy 
demonstrated viral particles in the optic 
nerves, in free nuclear debris within the 
subretinal space, and in most retinal pig- 
ment epithelial cells. 

Herpes zoster ophthalmicus has many 
varied clinical and histopathological ap- 
pearances. The findings in this case sup- 
port the older concept of delayed throm- 
bophlebitis involving any of the ocular or 
orbital tissues: extraocular muscles, scle- 
ra, iris, choroid, optic nerve, or retina. 


SUMMARY 


A 58-year-old woman developed typical 
herpes zoster ophthalmicus associated 
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with delayed retinal thrombophlebitis 
and subsequent vitreous hemorrhage. 
Fluorescein angiography confirmed a 


diagnosis of thrombophlebitis and dem- ` 


onstrated sparing of the arteriolar circula- 
tion. The retinopathy cleared spontane- 
ously and visual acuity returned to 6/6 
(20/20). 
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The term “histiocytosis X” has been 
used to describe a group of clinically 
related disorders that are characterized by 
a proliferation of histiocytes in various 
tissues.1~3 Whether eosinophilic granulo- 
ma, Hand Schüller Christian disease, and 
Letterer Siwe disease are, in fact, separate 
disease entities or different clinical ex- 
pressions of a single disease, histiocytosis 
X, has not been satisfactorily resolved.45 
Although the cause is unknown, the dis- 
ease has been treated as a neoplastic pro- 
cess successfully by chemotherapy.® 

Orbital and neurological involvement 
are well known ocular complications of 
histiocytosis X.7-° Intraocular manifesta- 
tions of histiocytosis X are rare, but there 
are reports of cases with uveal tract in- 
volvement.107186 In these cases, the cho- 
roid has been predominantly affected. Al- 
though infiltration of trabecular angle 
structures with histiocytes has been noted 
in histiocytosis X!4 and in familial 
lymphohistiocytosis,!718 a possible relat- 
ed disorder, there are no reports of cases 
of clinical glaucoma. 

The following case is of note in that a 
secondary open-angle glaucoma and a 
fever of unknown origin were the initial 
manifestations of histiocytosis X 24/2 
months after cataract aspiration. 


CASE REPORT 


A 5-month-old black boy seen in September 
1974 had a cataract in the left eye. During the 
second trimester of her pregnancy the mother had 
been treated for an upper respiratory tract infection 
and fever with multiple medications. She had also 
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received one injection of gammaglobulin for a 
possible exposure to hepatitis. The patient was the 
product of a full-term caesarian section for a breech 
delivery. Postnatally the patient did well, and his 
development was normal. Viral titers and a galacto- 
kinase assay gave negative results. The patient’s 
father was known to have retinitis pigmentosa with 
extinguished ERG recordings in both eyes. 

Examination revealed normal pupils and extraoc- 
ular movements. The corneas were clear and the 
anterior chambers of normal depth. The irides ap- 
peared normal. Under halothane anesthesia the 
intraocular pressure was 8 mm Hg in both eyes. The 
right lens showed a small anterior cortical opacity. 
The right fundus appeared normal on indirect oph- 
thalmoscopy. In the left eye a mature cataract pre- 
vented any view of the posterior pole. 

On Oct. 5, 1974, the patient underwent a push-pull 
aspiration of the left cataract. The operation was 
complicated by vitreous loss toward the end of the 
procedure. Air was placed into the anterior chamber 
and the wound swept. Postoperatively the patient 
did well for the next two months. A small amount of 
residual lens material resorbed spontaneously. A 
good red reflex was observed. The cornea was clear, 
“finger tension” normal, and the eye white and 
quiet. A residual capsular opacity was present and 
the patient was scheduled for an anesthesia exami- 
nation and possible discission. 

However, in December 1974, the patient devel- 
oped a low-grade fever and two admissions were 
cancelled. On Dec. 27, 1974, the patient was noted 
to have corneal edema and elevated “finger tension” 
in the left eye. An admission for examination under 
general anesthesia was cancelled due to the persis- 
tent low-grade fever and an upper respiratory tract 
infection. A chest x-ray film revealed destructive 
bone lesions involving the left second, third, fourth, 
and sixth ribs, and the right seventh rib. These 
abnormalities were not present on a chest film taken 
two months previously. 

General physical examination was normal but a 
bone survey on Jan. 6, 1975, demonstrated multiple 
lytic lesions in the skull (Fig. 1), ribs, tibia, radius, 
and spine. An open bone biopsy of the left tibia on 
Jan. 10, 1975, led to a diagnosis of histiocytosis X 
(Fig. 2). Under enflurane anesthesia, intraocular 
pressure was R.E.: 17 mm Hg and L.E.: 42 mm Hg. 
The right lens showed a round central anterior 
capsular and subcapsular opacity as well as fine 
reticular opacities in the posterior subcapsular area 
peripherally. Gonioscopy showed the angle in the 
right eye open to ciliary body band without abnor- 
mality. In the left eye the cornea had definite epithe- 
lial edema, but it could be seen thatthe anterior 
chamber was deep and there was a stellate capsular 
lens opacity. Gonioscopy showed that the left angle 
also was open for 360 degrees to the ciliary body 
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Fig. 1. (Epstein and Grant). Multiple lytic bone 
lesions are present in the skull. 


band, The trabecular meshwork had a blank gray 
appearance. Vitreous was bulging into the anterior 
chamber extending close to the surgical wound 
superiorly. A small amount of cortical lens material 
was present in the anterior vitreous. Both optic disks 
had physiological cupping, but there was definite 
asymmetry. The left cup was larger. Indirect oph- 
thalmoscopy in both eyes showed multiple round 
punched-out choroidal lesions that were symmetri- 
cally positioned in the inferotemporal quadrant of 
each eye anterior to the equator. The patient was 
considered to have an unusual type of secondary 
open-angle glaucoma in the left eye, perhaps related 
to histiocytosis X and the previous lens surgery. 

Vinblastine and cyclophosphamide systemic ther- 
apy was begun for the histiocytosis X. Acetazol- 
amide and topical corticosteroids were used to treat 
the glaucoma in the left eye, but corneal edema and 
markedly elevated finger tension persisted. On Feb. 
9, 1975, we obtained a sample of aqueous humor by 
paracentesis of the anterior chamber. This contained 
many histiocytes with large atypical nuclei (Fig. 3), 
similar to those in the bone biopsy specimen. Most 
of the histiocytes were estimated to be 20 to 30 p in 
diameter, but did not have the characteristic bloated 
appearance of macrophages seen in phacolytic glau- 
coma. No other cell type was identified in the 
anterior chamber aspirate. 

Subsequently the left eye became soft and was 
found to have an inoperable total retinal detachment 
with fixed retinal folds. In April 1975 that eye 
developed @ total hyphema with elevated pressure. 
Over the next two months the blood in the anterior 
chamber organized and the eye remained firm. On 
Sept. 3, 1975, the eye was enucleated. 

Pathological examination of the enucleated left 
eye by Taylor R. Smith, M.D., revealed the follow- 
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Fig. 2. (Epstein and Grant). Bone marrow. Top, 
There is a diffuse proliferation of histiocytes in the 
marrow. Center, Many of the histiocytes have large 
atypical nuclei with prominent nucleoli. Bottom, 
Giant cell formation is prominent in certain areas. 
(hematoxylin-eosin; top, X 64; center, x 100; bot- 
tom, X 100). 


ing: “The cornea is thickened and vascularized and 
adherent to a collagenous vascularized membrane 
which is adherent in turn to iris and lens. Peripher- 
ally the angle is obliterated nearly to an incision scar 
in the cornea. Here the Descemet’s membrane is 
interrupted. The anterior chamber is nearly oblit- 
erated by the collagenous scar, blood, pigment and 
collagenous tissue. The iris is bound to lens rem- 
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Fig. 3 (Epstein and Grant). Phase contrast pho- 
tomicrograph of the anterior chamber aspirate. His- 
tiocytes with large atypical nuclei are present. 
(compare with Fig. 2, center). Cells shown are ap- 
proximately 30 pu in diameter. 


nants in the anterior chamber. It is filled with clump 
cells. The lens remnants are bound in scirrhous 
tissue, pars plana, and ciliary body epithelium and 
is continuous posteriorly with organized vitreous 
and retina. 

Besides the lens remnants on one side and anterior 
to the retina is a mass of foamy histiocytes in which 
some old blood can be seen. Occasional clumps of 
cells resembling foreign body giant cells are present. 
Old blood is present. The retina is detached and 
pulled forward into fixed folds behind the lens 
remnants. Beneath the lens remnants there is an area 
of blood and blood pigment together with histio- 
cytes and inflammatory cells. The subretinal fluid 
has blood and macrophages. The choroid has chron- 
ic inflammation. The sclera is normal. The optic 
nerve is atrophic. There is no definite evidence for a 
diagnosis of ‘histiocytosis X’.” : 

In March 1976 the patient was observed to have 
new lytic bone lesions and systemic chemotherapy 
was maintained. When he was last seen in October 
1976, no new systemic lesion had developed. The 
right eye had not changed since January 1975. 


DISCUSSION 


We can really only speculate upon the 
cause for the glaucoma in this case, and 
then principally by analogy to conditions 
that seem at least superficially similar. 
Secondary open-angle glaucoma, not due 
to hemorrhage gr inflammation, has been 
reported as a complication of leuke- 
mia!?®-22 and juvenile xanthogranulo- 
ma.*-23-24 In these cases it has been pre- 
sumed that abnormal cells infiltrate the 
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trabecular angle structures and mecharfi- 
cally obstruct aqueous outflow from the 
eye.!219 In the present case, it seems 
reasonable to suppose that the histiocytes 
that were identified in the aspirate from 
the anterior chamber could similarly ob- 
struct the aqueous outflow channels. 

These conditions seem also to have ana- 
logies to phacolytic glaucoma, in which 
normal macrophages, laden with lens ma- 
terial, are believed to be capable of me- 
chanically obstructing the trabecular 
aqueous outflow pathways.2>26 However, 
similar engorged macrophages, perhaps 
in smaller numbers, have also been ob- 
served in anterior chamber aspirates fol- 
lowing needling and aspiration of cata- 
racts in children who have not developed 
glaucoma.?? Furthermore, recent studies 
have demonstrated that lens proteins 
which can leak from the cataractous lens 
in phacolytic glaucoma are, themselves, 
capable of producing a severe obstruction 
of aqueous outflow.2® Thus, there is no 
conclusive evidence to establish whether 
normal macrophages (which are wander- 
ing histiocytes) obstruct the aqueous out- 
flow channels. It is also not proven 
whether the assumed obstruction of aque- 
ous outflow by abnormal leukocytes and 
histiocytes in leukemia, juvenile xantho- 
granuloma, and histiocytosis X is due 
solely to the magnitude of the cellular 
infiltration of the trabecular meshwork or 
to some other factor. Similarly it is not 
known whether the glaucoma secondary 
to uveitis results from the mass of the 
inflammatory cells in the trabecular 
meshwork or whether it results from some 
interaction of these cells with the trabecu- 
lar endothelial cells. 

The role of the previous cataract sur- 
gery in this patient’s ocular disease is not 
known. One would not expect, a secon- 
dary open-angle glaucoma dueto resorb- 
ing lens material so long after cataract 
surgery and, indeed, little resfdual lens 
material was observed. Pathological his- 


Y 


VOL. 84, NO. 3 


ttocytes have been observed to accumu- 
late at sites of minor traum in histiocy- 
tosis,?3 and it is possible that in such a 
way the previous lens surgery may have 
influenced the subsequent eye disease in 
our patient. Retinal detachment, due to 
histiocytic infiltration of the vitreous and 
retina, has previously been reported as a 
complication of histiocytosis X.1? Chemo- 
therapeutic destruction of intraocular his- 
tiocytes possibly may have increased trac- 
tion by the vitreous humor on the retina. 
Unfortunately, the subsequent hemor- 
rhage and organization prevented an un- 
derstanding of pathogenetic processes in 
the enucleated whole eye specimen. 

Experimental work will be needed to 
establish to what extent histiocytes and 
the abnormal cells mentioned can ob- 
struct the human aqueous outflow system, 
and to identify the basic mechanism of 
the obstruction. 


SUMMARY 


A 9-month-old boy developed secon- 
dary open-angle glaucoma associated 
with fever and multiple lytic bone lesions 
21/2 months after cataract aspiration. An 
open bone biopsy provided a diagnosis of 
histiocytosis X. Histiocytes similar to 
those in the bone were identified in a 
specimen of aqueous humor from the 
affected eye. No other cells were found. 
The abnormal histiocytes may have 
caused the glaucoma by infiltrating the 
trabecular angle structures and mechani- 
cally obstructing aqueous outflow from 
the eye. 
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W. M.: Soluble lens protein obstruction of aqueous 
outflow in enucleated human eyes. Read before the 
Association for Research in Vision and Ophthal- 
mology spring meeting, April 28, 1976, Sarasota, 
Florida. 


OPHTHALMIC MINIATURE 


There is, of course, nothing new in the fact that the retinal arteries 
are small in Bright’s disease; it has long been remarked as a common 
feature in albuminuric retinitis, and is shown plainly in the best 
illustrations of this change (as in those of Liebreich). But it is 
usually regarded as a consequence of the retinal change, and the 
points on which I would insist are that it occurs also quite 
independently of the retinal change, and stands commonly in direct 
relation to another condition—the blood-tension. 


William R. Gowers 
British Medical Journal, 1876 


-> 


y LISTERIA MONOCYTOGENES ENDOPHTHALMITIS ; 


JOHN W. SNEAD, M.D., WALTER H. STERN, M.D., 
JOHN P. WHITCHER, M.D., AND MASAO OKUMOTO, M.D. 
San Francisco, California . 


Listeria monocytogenes, a unique bac- 
terium, is a rare cause of endophthalmitis. 
To our knowledge this is the second doc- 
umented case of human endophthalmitis 
associated solely with this organism. This 
case deserves special attention because of 
the rarity of the organism as a cause of 
endophthalmitis, because there was no 
discernible route by which the organism 
entered the eye, and because the endo- 
phthalmitis responded to vigorous diag- 
nostic and therapeutic measures. 


CASE REPORT 


A 62-year-old white man was noted by his wife to 
have an asymptomatic, red left eye. On the follow- 
ing day, the patient noticed markedly decreased 
vision in that eye, but had only slight discomfort 
and no discharge. There was no history of trauma or 
infection, either periocular or removed, and no prior 
glaucoma, uveitis, or cataract. There was also no 
history of neoplasm or diabetes mellitus. 

He was seen by an ophthalmologist who diag- 
nosed plastic uveitis and prescribed topically ap- 
plied phenylephrine and cyclopentolate, along with 
0.1% dexamethasone every three hours. After a large 
hypopyon appeared, the patient was referred to the 
San Francisco Veterans Administration Hospital 
where he was seen four days after the onset of his 
red eye. 

General medical history and physical examination 
were unremarkable. Specifically, there was no nu- 
chal rigidity, abnormal breath sounds, heart mur- 
mur, urethritis, or cutaneous lesions. 

Corrected visual acuity for the right eye was 6/9 
(20/30) and for the left eye hand movements. Appla- 
nation tonometry was 18 mm Hg in the right eye, and 
44 mm Hg in the left. There was no preauricular or 
submandibular adenopathy. Biomicroscopic and 
ophthalmoscopic examinations of the right eye were 
normal. 

The eyelids of the left eye were edematous but not 
red. Extensive conjunctival injection and corneal 
microcystic edema were present without infiltrate or 
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ulceration of the cornea. The anterior chamber was 
40% filled with a yellow-white, hypopyon-fibrin clot 
inferiorly (Figure). The pupil was 3 mm in diameter 
and fixed. The lens was poorly visible, but appeared 
normal; the fundus was not visualized. 

Laboratory studies—Hematological examination 
showed the following values: hemoglobin, 13.8 
g/100 ml; white blood cells, 9,500/mm%, with 57% 
polymorphonuclear leukocytes, 2% bands, 32% 
lymphocytes, 1% eosinophils, and 8% monocytes. 
Serum glucose, electrolytes, blood urea nitrogen, 
and creatinine values were normal. The VDRL test 
was negative. The erythrocyte sedimentation rate 
was 11 mm/hr. Total serum protein was 6.8 
g/100 ml, with a 3.9 g/100 ml globulin fraction. 
Serum immunoglobulins by the radial immunodif- 
fusion method were normal. Lymphocyte function 
as measured by antibody-dependent cell-mediated 
cytotoxicity was also normal. Intermediate-strength 
purified-protein derivative skin test gave no reac- 
tion, though trichophyton antigen showed approxi- 
mately 15 mm of induration. 

Orbital, chest, and lumbosacral radiographs were 
negative. An ocular B-scan ultrasonogram showed 
the hypopyon but no posterior segment abnormali- 
ties. 

A pars plana vitreous aspiration was performed 
immediately. Gram stain of the aspirate showed a 
moderate number of polymorphonuclear leukocytes 
but no organisms. Vitreous cultures by two indepen- 
dent laboratories revealed L. monocytogenes. Anti- 
biotic sensitivity determinations showed resistance 
to penicillin and methicillin but sensitivity to most 
other routinely tested antibiotics, including ampicil- 
lin and gentamicin. Two blood cultures were nega- 
tive; throat, urine, and stool cultures revealed nor- 
mal flora. Conjunctival culture showed rare 
coagulase-negative Staphyloccocus epidermidis and 
rare anaerobic diphtheroids. 

Immediate therapy was begun with topically ap- 
plied bacitracin, gentamicin, atropine, and dexa- 
methasone, along with subconjunctivally and intra- 
venously administered methicillin and gentamicin. 
After culture verification and determination of the 
sensitivity pattern, therapy was changed to topically 
applied prednisolone and atropine, subconjunctiv- 
ally administered gentamicin and dexamethasone, 
and intravenously administered ampicillin, 12 g/day 
in divided doses. The ampicillin was continued for 
17 days, then changed to orally administered ampi- 
cillin, 500 mg four times daily, for an additional 18 
days. Oral administration of prédnisone, 60 mg/day, 
was started on the 16th hospital day and continued 
for ten days, then tapered slowly. Orally adminis- 
tered acetazolamide was used as needed to lower 
intraocular pressure. 

The anterior chamber 


inflammation slowly 
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Figure (Snead and associates). Fibrin clot in anterior chamber. 


cleared within four weeks, leaving numerous pe- 
ripheral anterior synechiae and an associated secon- 
dary glaucoma which necessitated filtration surgery. 

At the present time, the patient still has chronic 
stromal corneal edema and recurrent breakdown of 
the epithelium as a result of damaged endothelium. 
A soft contact lens has improved the patient’s com- 
fort but not his visual acuity, which is variably 6/120 
(20/400) to finger-counting at 5 ft. The lens and 
vitreous have remained clear, and the fundus ap- 
pears normal. 


DISCUSSION 


Listeria monocytogenes is a gram- 
positive, motile rod which gives beta he- 
molysis on blood agar and, therefore, may 
be mistaken for diphtheroids or strepto- 
cocci. For this reason, if clinical infection 
is present, a report of contaminating diph- 
theroids should not be dismissed as a 
negative culture unless Listeria has been 
specifically excluded. It is predominantly 
an intracellular organism that derives its 
name from the monocytic response often 
elicited in the blood of an infected host.! 

A ubiquitous organism, Listeria is a 
saprophyte which may survive in a 
plant-soil environment?” as well as in the 
feces of some animals.* A small percent- 


age of human beings may harbor Listeria 
in the intestinal tract without clinical 
disease.® 

Listeria infections appear more often 
in persons whose defense mechanisms 
are compromised, such as immunosup- 
pressed patients,® alcoholics, diabetics, 
neonates, and patients with malignant 
neoplasms.” Central nervous system in- 
fections are the most common form of 
Listeria-caused disease. In the United 
States, meningitis accounts for about 
three fourths of the cases of Listeria in- 
fections. Clinically, Listeria meningitis is 
no different than any other bacterial men- 
ingitis.? Other reported forms of Listeria 
infections include endocarditis,? enceph- 
alitis, pneumonia, localized abscesses, 
and genital infections. A unique form of 
intrauterine Listeria infection becomes a 
generalized neonatal sepsis knownas gran- 
ulomatosis infantiseptica. This disease 
form, which produces disseminated ab- 
scesses and granulomas in the.skin and 
viscera of the fetus with a high mortality, 
is probably transmitted to the fetus by a 
transplacental route following a relatively 
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"asymptomatic and self-limited disease in 
the mother.® 

Ocular forms of human Listeria infec- 
tions include conjunctivitis, oculoglan- 
dular disease, corneal ulceration,!® and 
endophthalmitis.!! All of these are rare 
with conjunctivitis the most frequent. 
Cherednichenko?? suggested that Listeria 
may play a role in iridocyclitis and chor- 
ioretinitis, but this association was shown 
only serologically. Because of the cross- 
reaction of Listeria with a number of 
commonly occurring organisms, and be- 
cause antibodies to Listeria may be found 
in apparently healthy individuals, sero- 
logical results are not sufficient for diag- 
nosis.4 

Listeria conjunctivitis is usually a pur- 
ulent conjunctivitis or keratoconjunctivi- 
tis which is seen in neonates and adults. 
Corneal ulceration may sometimes oc- 
cur.13-14 The conjunctivitis may be isolat- 
ed or may be the first clinically visible 
sign of more generalized infection.’® In- 
deed, in rats, conjunctivitis may be the 
presenting sign of sepsis after experimen- 
tal intraperitoneal innoculation of Liste- 
ria. 15 Other experimental results in gravid 
female rabbits suggest that systemic 
spread may occur frequently after con- 
junctival instillation.1® Listeria encepha- 
litis has occurred in a rabbit following 
experimental conjunctivitis.” 

Rare cases of an oculoglandular form of 
Listeria infection presenting as Pari- 
naud’s oculoglandular syndrome have 
been recorded; however, diagnosis was 
on the basis of hematological and serolog- 
ical findings alone.*® 1% 

Goodner and Okumoto’s!! case of Lis- 
teria endophthalmitis presented as an 
acute anterior chamber inflammation 
with a fibrin clot without signs of con- 
junctivis. Our patient had conjunctival 
injection but no purulent discharge or 
adenopathy. Both patients could have had 
an initial conjunctivitis with mild clinical 
manifestations masked by topically ap- 
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plied medications. Their patient, like 
ours, was initially treated with cortico- 
steroids and mydriatics for acute anterior 
uveitis until Listeria was demonstrated 
by culture after ocular paracentesis. 

In neither of these cases was there 
historical or clinical evidence for penetrat- 
ing injury of the eye or for a distant site of 
infection from which hematogenous 
spread could have occurred. In the pres- 
ent case, blood cultures obtained before 
starting antibiotic therapy were negative. 

Goodner and Okumoto!! considered 
the possibility of an oral route of entry. 
Certain experimental evidence indicates 
that Listeria may spread from an intesti- 
nal portal of entry.2° However, the route 
by which the bacteria entered the eyes in 
both of these cases remains obscure. In 
both cases, the endophthalmitis respond- 
ed to therapy, and the eyes were saved. 


SUMMARY 


A 62-year-old white man developed an 
acute anterior chamber inflammation in 
his left eye. Listeria monocytogenes was 
cultured from the vitreous aspirate. There 
was no evidence for ocular trauma or 
distant site of infection from which he- 
matogenous spread of the organism oc- 
curred. No underlying state of immu- 
nocompromise was demonstrated. The 
endophthalmitis responded well to thera- 


py. 
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OPHTHALMIC MINIATURE 


He was a tall man, but he had a terrible stoop, a crooked spine and 
a worn face like a very old man’s. His eyes were so swollen, his 
lower eyelids so pulled down that instead of the horizontal oval 
everyone has in their eyes he had something more like a circle, and 
in each circle the white had an unhealthy reddish tinge. They were 
bright, brownish iridescent rings larger looking than usual because 
of the distended lower eyelids. With these great round eyes the old 
man seemed to be examining everyone with an unpleasant, attentive 


gaze. 
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THE EFFECT OF SYSTOLIC HYPERTENSION ON ’ 


RHESUS MONKEY EYES AFTER OCULAR SYMPATHECTOMY 


J. TERRY ERNEST, M.D. ° 


Chicago, Illinois 


The structure of the submacular choroi- 
dal vasculature is unusual in that relative- 
ly large arterioles end abruptly in the 
center of capillary lobules.‘~4 This con- 
figuration caused Potts® to speculate that 
if all neural control of the choroidal arte- 
rioles were abolished the submacular 
choriocapillaris would be exposed to a 
large pressure head that would result in 
an abnormal leakage of fluid out of the 
capillaries. In support of this hypothesis, 
sympathectomy has been shown to result 
in an increase in choroidal blood flow.®7 
Bill and Linder® demonstrated leakage of 
Evans blue dye out of the blood vessels of 
the uvea of cat eyes after sympathectomy 
during elevation of the systemic blood 
pressure. Bill concluded that the circula- 
tion of the eye is normally protected from 
excessive blood pressure by the sympa- 
thetic nervous system since stimulation of 
the sympathetic nerves prevented the dye 
leakage. A similar protective function for 
the sympathetic nervous system on the 
circulation of the brain has been postulat- 
ed.’ 

We studied the effects of systolic hyper- 
tension on rhesus monkey eyes by fluo- 
rescein angiography after ocular sympa- 
thectomy. 


MATERIAL AND METHODS 


Five male and female rhesus monkeys 
weighing 3 to 6 kg were tranquilized with 
intramuscular phencylidine (Sernylan), 
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2.0 mg/kg, and anesthesia was obtained 
with pentobarbital sodium adminstered 
intravenously. The lateral wall of one 
orbit was removed and 2 mg of 6- 
hydroxydopamine in 2 ml of diluent was 
injected around the globe. The animals 
were allowed to convalesce for 14 days 
and then were anesthetized a second time. 
The eyes were dilated with 10% phenyl- 
ephrine hydrochloride (Neo-Synephrine) 
and 1% cyclopentolate hydrochloride 
(Cyclogyl), and fluorescein angiography 
was carried out by using a Zeiss fundus 
camera and the technique previously de- 
scribed.!° Corneal incisions were then 
made in both eyes and the irides were 
completely removed." 

The animals were allowed to conva- 
lesce for five days and were then anesthe- 
tized with 100 mg/kg of 10% solution of 
alpha chloralose in polyethylene glycol 
adminstered intravenously. The animals 
were paralyzed with 1 ml of a mixture of 
tubocurarine chloride, 0.4 mg/ml, and 
gallamine triethiodide (Flaxedil), 2 mg/ 
ml administered intravenously, and in- 
tubated with a 3-mm cuffed endotracheal 
tube. The animals were given artificial 
respiration and we maintained anesthesia 
with 2-ml increments of the alpha chlo- 
ralose solution. A midline abdominal inci- 
sion was made and the kidneys and 
adrenal glands were exposed. The renal 
arteries and veins were tied and the adren- 
al veins clamped. A double-lumen bal- 
loon-tipped catheter was then inserted 
into the abdominal aorta and passed retro- 
grade into the thoracic aorta.!? The arterial 
blood pressure was mgnitored from the 
catheter with a pressure transducer. The 
balloon was inflated and fluorescein angi- 
ography was performed by injecting | ml 
of a 10% solution of fluorescein followed 
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Figure (Ernest). Fluorescein angiograms from a 
sympathectomized resus monkey eye with a tho- 
racic aorta blood pressure of 200/100 mm Hg. Top, 
Early venous phase angiogram is normal. Center, In 
the venous phase angiogram there is leakage of 
fluorescein from the choroid. Bottom, In the late 
venous phase there is leakage of fluorescein into the 
retina. 


by a saline flush into a brachial veine 
Stereoscopic fluorescein angiograms were 
obtained by taking one picture through the 
temporal side of the pupil and the oth- 
er through the nasal side in sequence. 
The eyes were enucleated and fixed in 
glutaraldehyde, and fluorescein leakage 
sites were blocked out with a razor blade. 
The specimens were dehydrated and em- 
bedded in resin, and sections for light 
microscopy were stained with toluidine 


blue. 


RESULTS 


Fluorescein angiography two weeks 
after the retrobulbar injection of 6- 
hydroxydopamine was normal. Five days 
later anesthesia was obtained with alpha 
chloralose and the thoracic aorta was oc- 
cluded with the balloon-tipped catheter. 
The systemic blood pressure increased to 
an average of 220/110 mm Hg in the 
thoracic aorta and was maintained at that 
level for approximately 20 minutes. 

Fluorescein angiography in the early 
venous phase was normal (Figure, top). 
In the venous phase, however, multiple 
leakage sites into the retina were evident 
from the stereoscopic angiograms. The 
retinal vessels did not leak fluorescein. If 
fluorescein angiography was carried out 
after the blood pressure had been re- 
turned to normal by partial deflation of 
the thoracic aorta balloon, there was no 
leakage. Light microscopy did not show 
detachment of the retinal pigment epithe- 
lium or retina in the sites of fluorescein 
leakage. 

Fluorescein angiography of the fellow 
eye, which had not received 6-hydroxy- 
dopamine, was normal during and after 
the elevation in blood pressure. 


DISCUSSION ’ 


Uveal blood flow is affected by sympa- 
thetic tone; cervical sympathetic stim- 
ulation decreases blood flow, and sym- 
pathectomy increases uveal blood flow.? 
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6-Hydroxydopamine produces a degener- 
ation of sympathetic terminals and in our 
study one eye of each monkey was dener- 
vated by the retrobulbar injection of the 
drug in high concentrations and total 
amounts.!4 Obstruction of the thoracic 
aorta causes systolic hypertension in the 
head but a marked decrease in the abdom- 
inal blood pressure. Ordinarily this 
would result in an outpouring of vaso- 
pressor substances but we ligated the 
vessels of the kidneys and adrenal glands. 
The ocular vasculature of our monkeys 
was exposed to the elevated blood pres- 
sure and could not compensate by vaso- 
constriction. The full force of the systolic 
hypertension was applied to the capillar- 
ies. We expected the greatest effect to be 
on the choroidal circulation in the poster- 
ior pole and macula since the arterioles 
are short and open immediately into the 
center of the choriocapillaris lobules.‘ 
The retinal vessels have no sympathetic 
nerve terminals and local blood flow is 
controlled by autoregulation.!*'6 It is not 
surprising that the retinal vessels did not 
leak fluorescein during the systolic hyper- 
tension. 

Ocular sympathectomy alone in ani- 
mals with normal blood pressure did not 
result in leakage of fluorescein. Systolic 
hypertension alone did not cause leakage 
of fluorescein from the uveal circulation 
of the five fellow control eyes. Laties,*’ 
however, reported fluorescein leakage 
from the choroidal circulation into the 
retina when blood and fluorescein were 
mechanically forced into the normal vas- 
culature under high pressure. The blood 
pressure elevations we obtained by ob- 
structing the thoracic aorta may not have 
been as high as those used by Laties. 
Moreover, we anesthetized our monkeys 
with alpha chloralose, which has little 
effect on the autonomic nervous system.’® 
Thus, the choroidal circulation of the 
control tyes may have been protected 
by compensatory sympathetic activity 
with vasoconstriction. Bill and Linder® 
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showed that stimulation of the-sympa- 
thetic nerves to the eyes of hypertensive 
cats prevented leakage of Evans blue out 
of the uveal blood vessels. j 

The retinal pigment epithelium is a 
barrier to the fluorescein that normally 
leaks out of the choriocapillaris during 
angiography.!® High intravascular pres- 
sures, however, appear to force excessive 
amounts of fluorescein and presumably 
intravascular fluid out of the choriocapil- 
laris. This may result in an increase in 
extracellular fluid pressure that forces flu- 
orescein through the retinal pigment epi- 
thelial barrier. Light microscopy did not 
show detachments of the retinal pigment 
epithelium or retina in the fluorescein 
leakage sites. 

The changes in the retinal pigment epi- 
thelium and in the endothelium of the 
denervated choroidal vasculature caused 
by the systolic hypertension were tempo- 
rary. We do not recommend extrapolating 
the results of our experiments to human 
diseases such as central serous choroido- 
pathy. The blood pressure, however, was 
only elevated approximately 20 minutes 
in our study. It is tempting to hypothesize 
that the effects of long-term continuous or 
intermittent systolic hypertension on eyes 
with sympathetic denervation might 
cause retinal pigment epithelium detach- 
ment, macular edema, choroidal hemor- 
rhage, or the like. 


SUMMARY 


Systolic hypertension was induced in 
rhesus monkeys by obstructing the tho- 
racic aorta and by ocular sympathectomy 
obtained with the retrobulbar injection of 
6-hydroxydopamine. During the late 
phase of fluorescein angiography, fluo- 
rescein leaked from the choroidal circula- 
tion into the retina. The retinal vessels 
did not leak fluorescein. The effect was 
not permanent since fluorescein did not 
leak into the retina after the blood pres- 
sure returned to normal. 
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OCULAR FINDINGS ASSOCIATED WITH ENCEPHALOMYELITIS 


CAUSED BY HERPESVIRUS SIMIAE 


ALAN M. RoTH, M.D., AND THOMAS W. PURCELL, M.D. 


Davis, California . 


Encephalitis caused by Herpesvirus 
simiae (HVS, virus B of monkeys, or 
herpes B) was first reported by Sabin and 
Wright in 1934.! Since that time, over 20 
cases have been documented? with only 
three recoveries.2~-4 The virus is a parasite 
of monkeys of the genus Macaca and is 
closely related to H. hominis, which af- 
fects man.*® The B virus can be transmit- 
ted from monkey to man, usually causing 
an ascending myelitis and reportedly af- 
fecting the eyes secondary to brain stem 
involvement. This report documents the 
eye findings in the remarkable case of a 
fourth patient who recovered with no 
apparent sequelae except for decreased 
vision in his left eye caused by chorioret- 
initis and vitreous hemorrhage. 


CASE REPORT 


The systemic features of this case have been 
reported previously.” In summary, the patient was a 
29-year-old white male research assistant at the 


From the Department of Ophthalmology, School 
of Medicine, University of California, Davis, and 
the University of California, Davis-Sacramento 
Medical Center, Sacramento, California. 

Reprint requests to Alan M. Roth, M.D., Depart- 
ment of Ophthalmology, University of California, 
Davis, CA, 95616. 


National Primate Center at the University of Cali- 
fornia, Davis. His work involved intimate contact 
with monkeys, predominantly M. mulatta, and he 
had been bitten many times by them. His illness 
began with right-sided weakness, paresthesias, ma- 
laise, and fever; it progressed rapidly to severe 
muscle weakness (worse on the right), disorienta- 
tion, hallucinations, and respiratory arrest by the 
18th day. Treatment was supportive; no antiviral or 
immunosuppressive agents were given. Spontane- 
ous respirations returned and he recovered all func- 
tions slowly, interrupted by a urinary tract infection 
and pneumonia. He was discharged from the hospi- 
tal 88 days after the first onset of his illness with 
some residual impairment of muscular strength and 
coordination. He was able to return to work 30 days 
after discharge. 

The diagnosis of H. simiae infection was made by 
serologic typing. Attempts to isolate the virus from 
specimens of throat, tracheal, and rectal fluid and 
from urine and cerebrospinal fluid were unsuccess- 
ful. Attempts to demonstrate H. simiae antigen by 
fluorescein antibody staining of spinal fluid material 
were also unfruitful. Serologic testing of the pa- 
tient’s serum for H. simiae neutralizing antibodies 
in tissue culture showed a progressive rise from a 
titer of 1:4 on the eighth day of his illness to one of 
1:512 on the 47th day (Table). This was accompa- 
nied by heterotypic rise in H. hominis antibodies by 
neutralizing antibody tests, by complement-fixing 
antibody tests, and by indirect fluorescent antibody 
tests, all to a level comparable to the H. simiae 
antibodies. Corresponding rises in H. simiae and H. 
hominis antibody titers were demonstrated in spinal 
fluid samples. Serologic testing of serum for anti- 
bodies to other viruses which could cause central 
nervous system disease of a similar type showed no 
evidence of such viruses. 

The patient’s ocular complaints began on the 32nd 


TABLE 


REPRESENTATIVE SERUM ANTIBODY TITERS AGAINST 
HERPESVIRUS SIMIAE AND HERPESVIRUS HOMINIS 


SEE ————_——___—_—_—_—_—_—__—____ EEE 


Serum Antibody Titers 





Day H. simiae H. hominis 
of Neutralizing Neutralizing Complement- Indirect 
Illness (tissue culture) (tissue culture) Fixing Fluorescent 
kg a ah i ee 
Pre-illness* <1:4 1:4 1:32 7 1:8 
8 > 1:4 1:64 1:32 1:64 
22 1:64 1:256 1:256 1:256 
32 $ 1:256 1:256 1:256 1:256 
47 1:512 1:512 1:512 1:512 
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day of his illness with a sudden decrease in vision in 
the left eye. Examination at that time showed near 
visual acuity of 6/6 (20/20) in the right eye and 

*finger-counting at 8 feet in the left eye. His pupils 
were equal but there was a left afferent pupillary 
defect. Extraocular movements were full. The right 
fundus was normal. The left eye had marked vitre- 
ous haze containing white material resembling old 
blood. Two areas of retinal or preretinal hemorrhage 
were noted at the temporal equator. Over the next 
two months, the vitreous hemorrhage settled inferi- 
orly and the best corrected vision in the left eye was 
6/24 (20/80). A gliovascular vitreal membrane could 
be seen superotemporal to the optic nerve head with 
a large chorioretinal scar in this quadrant (Fig. 1). 
His intraocular pressure by applanation was 4 mm 
Hg in the left eye compared to 14 mm Hg in the right 
eye, and he developed 1+ flare and cells in the left 
anterior chamber. This was treated topically with 
1% prednisolone which cleared the anterior cham- 
ber reaction but no change in the posterior segment 
was seen. Systemic and retrobulbar corticosteroid 
therapy was avoided because of the possibility of 
enhancing systemic dissemination of virus. A diag- 
nostic left anterior chamber paracentesis failed to 
show detectable antibody levels; serum antibodies 
remained persistently elevated, however, despite 
clinical systemic recovery. 

The patient was last examined three years after his 
illness had started. He had no neurological residua. 
Vision was 6/6 (20/20 —2) in the right eye and 
finger-counting at 1 foot in the left eye. There was a 
slight left exotropia, but fixation by the left eye was 
unsteady. Pupils were equal and showed a left 
afferent pupillary defect. The anterior segments and 
lenses were clear and intraocular pressures by appla- 





Fig. 1 (Roth and Purcell). Gliovascular vitreous 
band and chorioretinal scar superotemporally (32nd 
day of illness). 
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Fig. 2 (Roth and Purcell). Dense glial vitreous 
band and chorioretinal scar with marked pigment 
proliferation in same area as Figure 1 (three years 
after recovery). The optic nerve head is obscured 
from view inferiorly. 


nation were 12 mm Hg in the right eye and 6 mm Hg 
in the left eye. Ophthalmoscopic examination 
showed the right eye to be normal. The left eye 
showed vitreous veils inferiorly and organized vitre- 
ous hemorrhage nasally. A dense white glial band 
extended superiorly over the retina from the region 
of the optic nerve head, obscuring it and the macula 
from visualization (Fig. 2). The temporal retina was 
markedly scarred with much pigment proliferation 
and overlying vitreous haze. A flat tractional detach- 
ment was seen superiorly. 


DISCUSSION 


The present case is unusual from two 
aspects: it represents the fourth reported 
surviving patient who had H. simiae in- 
fection and, to our knowledge, the only 
case with documented ocular lesions as 
the only persisting defect. The sole previ- 
ous case reported with nearly complete 
recovery was by Breen, Lamb, and Otaki® 
in 1958. Their patient had anisocoria and 
nystagmus in upgaze and to the right with 
a resulting fine nystagmus in upgaze. 
Two other survivors had severe residual 
neurological impairment? and ¢ fifth pa- 
tient® survived for 40 months, but re- 
mained in coma throughout. No ocular 
findings were reported in the latter case. 
Davidson and Hummeler reported on 12 


>. 
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*patients, 11 of whom died with no ocular 


findings described except for occasional 
noncategorized diplopia. Their 12th pa- 
tient was noted to have an unspecified 
type of retinal detachment in the right 
eye. This patient underwent mental deter- 
ioration and was placed in a psychiatric 
hospital where, over a three-year period, 
he was reported to have almost complete 
blindness in the right eye and decreased 
vision in the left. Fierer, Bazeley, and 
Braude? reported the case of a physician 
virologist who acquired herpes B infec- 
tion. Early in the course of his disease, he 
was noted to have a dendritic corneal 
ulcer in his left eye “typical of herpes 
simplex”; he had a temperature at that 
time of 39.8° C. He also had a vesicular 
skin rash in the distribution of the oph- 
thalmic branch of the left trigeminal 
nerve which resembled zoster. The rash 
resolved with prednisone therapy; the 
course of the corneal ulcer was not de- 
scribed. 

Three fatal cases of herpesvirus B in- 
fection have had ocular findings de- 
scribed. Nagler and Klotz? reported on a 
patient who had severe pain over the left 
eye associated with diplopia (type unstat- 
ed) and vertigo. There was a marked left 
nystagmus and the left corneal reflex was 
decreased. This patient became confused 
and developed miosis and a slight bleph- 
aroptosis and then died. Autopsy revealed 
focal spinal cord demyelinization remi- 
niscent of the findings seen in multiple 
sclerosis. Two other cases were docu- 
mented by Hummeler and colleagues.'° 
The first patient was noted to have normal 
ocular fundi but developed anisocoria 
before death. The second was stated to 
have diplopia; all cranial nerve functions 
were found intact and before dying, the 
patientghad stated that vision was “much 
better.” e 

The diagnosis of H. simiae infection in 
the present case was made by serologic 
testing (Table) and was supported by the 
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circumstances of the patient’s occupation 
and the clinical findings.” This diagnosis 
is difficult to make in nonfatal cases since 
attempts to isolate the virus from body 
fluids have generally been unsuccessful. 
Thus, it depends on demonstration of a 
rise in H. simiae antibodies during the 
course of the disease. While there is 
cross-neutralization of H. hominis at rela- 
tively high titers by H. simiae antiserum, 
the opposite does not occur: H. hominis 
antiserum will not neutralize H. simiae. 
In our case, tissue culture neutralization 
tests were done against both H. simiae 
and H. hominis. A marked increase in H. 
simiae antibody titers during the illness 
indicated a recent H. simiae infection. No 
detectable H. simiae antibodies were 
found in sera collected four and seven 
years before his illness. These sera did, 
however, show H. hominis antibodies 
consistent with past H. hominis infection; 
such antibodies have been previously 
shown not to prevent H. simiae infec- 
tions.4 The heterologous rise in these pre- 
existing H. hominis antibody levels could 
be expected, and the ratio between the H. 
simiae and H. hominis titers supported 


the diagnosis of H. simiae infection” — 


Additionally, sera from 26 M. mulatta 
monkeys the patient handled before his 
illness showed that nine of them had 
antibodies against both H. simiae and H. 
hominis. 

The ocular abnormalities seen in our 
patient did not reflect brain stem involve- 
ment from ascending myelitis as has been 
noted in many of the cases documented 
above. Rather, they probably represented 
primary involvement of the retina or cho- 
roid, or both, with the virus causing a 
chorioretinitis and loss of vascular integ- 
rity leading to hemorrhage into the vitre- 
ous body and secondary retinal detach- 
ment. Unfortunately the aqueous anti- 
body titer did not confirm the presence of 
local viral antigen; this may be because 
the disease was isolated predominantly to 
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the postérior portion of the eye or because 
of the timing of the paracentesis. Unilat- 
eral retinal detachment was noted in the 
case reported by Davidson and Humme- 
ler? and may also have been secondary to 
a hemorrhagic chorioretinitis. Chorioret- 
initis has been reported in neonatal infec- 
tions with H. hominis.!1 The proposed 
pathogenesis was thought to be by hema- 
togenous infection, by neural extension of 
the virus, or by a hypersensitivity reaction 
to the virus.!2 Minckler and colleagues}% 
found herpesvirus particles in the optic 
nerve and retina of an adult patient with 
culture-proven H. hominis encephalitis 
who had bilateral exudative retinal de- 
tachment. The present report shows that 
H. simiae may cause a picture similar to 
the already documented cases of H. homi- 
nis infection. 


SUMMARY 


A 29-year-old monkey handler devel- 
oped acute encephalomyelitis with sero- 
logical evidence of Herpesvirus simiae 
infection. He had sudden unilateral loss 
of vision on the 32nd day of illness 
caused by vitreous hemorrhage. This 
cleared gradually, revealing chorioretinal 
scarring and a gliovascular vitreous band 
which eventually caused local tractional 
retinal detachment. 
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CUTANEOUS LEISHMANIASIS (ORIENTAL SORE) OF THE EYELID 


ANDREW P. FERRY, M.D. 
New York, New York 3 


The ease with which Americans jour- 
ney to various parts of the world subjects 
these travellers to the risk of acquiring 
certain infections that are usually regard- 
ed in this country as exotic. The case 
reported here is of interest in that, al- 
though the clinical history and physical 
findings were characteristic of cutaneous 
leishmaniasis, this possibility had been 
overlooked in the clinical differential di- 
agnosis and the lesion was regarded as a 
tumor of the eyelid. 


CASE REPORT 


A 45-year-old man returned to the United States 
after having spent several years living and travelling 
in various places along the Mediterranean Sea. 

Several months before returning to the United 
States he developed a cutaneous lesion involving the 
temporal aspect of his right lower eyelid. A Europe- 
an physician had attempted to drain the lesion 
surgically. At the time of examination here the lesion 
was about 1 cm in diameter and involved the skin 
and subcutaneous tissue of the right lower eyelid 
near the lateral canthus (Fig. 1). It was dark red, 
mobile, and nontender. There was no bleeding or 
discharge. The regional lymph nodes were not en- 
larged. A senior examiner’s opinion was that the 
lesion was a tumor. Two other examiners’ preopera- 
tive clinical diagnosis was “sebaceous cyst.” The 
lesion was excised and the postoperative course was 
uneventful. 


RESULTS 


Pathologic examination—On micro- 
scopic examination it was apparent that 
the lesion was neither a neoplasm nor a 
cyst. A massive inflammatory reaction in- 
volved the dermis and subcutaneous tis- 
sues (Fig. 2). In some areas features of 
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granulomatous inflammation pređomi- 
nated. Here there were innumerable large 
macrophages and epithelioid cells, with 
occasional giant cells of Langhans (Fig. 
3). In some areas the granulomatous in- 
flammatory cell reaction was assuming 
early tuberculoid features. 

In addition to the above-noted types of 
inflammatory cells, the dermis and subcu- 
taneous tissues contained a massive out- 
pouring of lymphocytes and lesser num- 
bers of plasma cells (Fig. 3). Necrosis of 
the affected tissues was inconspicuous 
except for several small foci in the super- 
ficial portion of the dermis. The epithe- 
lium was unremarkable except for the 
presence of a moderate number of inflam- 
matory cells, chiefly neutrophils, particu- 
larly in the areas immediately overlying 
the small foci of dermal necrosis. 

In some planes of section innumer- 
able microorganisms (Leishman-Donovan 
bodies) were seen. Most of them were 
within the cytoplasm of macrophages and 
epithelioid cells, but many were located 
extracellularly. In sections stained with 
hematoxylin and eosin the organisms 
were round to oval, about 2 to 3 p in 
diameter, and had deeply basophilic nu- 
clei (Fig. 4). The nuclei stained red with 
Giemsa’s technique. The organisms did 
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Fig. 1 (Ferry). Erythematous nodule involves tem- 
poral aspect of right lower eyelid. (Dye has been 
applied by surgeon to delineate site of incision.) 
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Fig. 2 (Ferry). The dermis and subcutaneous 
tissue contain a massive infiltrate of inflammatory 
cells. In general, macrophages and epithelioid cells 
predominate in the paler stained areas. In the darkly 
stained areas, lymphocytes, neutrophils, and plasma 
cells predominate (hematoxylin and eosin; = 12). 


Fig. 3 (Ferry). The dermis contains a massive 
infiltrate of inflammatory cells. Except for a zone 
just above the center of the field, where lymphocytes 
and plasma cells predominate, most of the inflam- 
matory cells are macrophages and epithelioid cells. 
Several giant cells are present in the lower part of 
the field. 

The surface epithelium contains an infiltrate of 
neutrophils (hematoxylin and eosin; x 265). 
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Fig. 4 (Ferry). From an area of the lesion in which 
features of granulomatous inflammation predomi- 
nate. Innumerable deeply basophilic organisms 
(Leishman-Donovan bodies) are present. Most of 
these leishmanial amastigotes are within the cyto- 
plasm of epithelioid cells and macrophages. A 
minority is extracellular (hematoxylin and eosin; 


x 850). 


not have a capsule and did not stain 
positively with PAS. There was no evi- 
dence for any of the three other cutaneous 
diseases in which parasitized madrophag- 
es are a prominent feature (rhinosclero- 
ma, granuloma inguinale, and htstoplas- 
mosis). 
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° Serial sections were prepared subse- 


quently but, although the prominent 
granulomatous inflammatory reaction 
persisted in these additional sections, no 
organisms could be identified. 


DISCUSSION 


Leishmaniasis is caused by infection 
with protozoa of the genus Leishmania. It 
is usually a zoonosis transmitted by the 
Phlebotomus sandfly between wild or 
peridomestic animals, especially rodents 
or canines. Man becomes infected when 
he interrupts the natural cycle.! 

In man the infection is either visceral or 
cutaneous. Visceral leishmaniasis (kala 
azar) is a severe chronic infection of the 
reticuloendothelial system, characterized 
by fever, chills, weight loss, splenomega- 
ly, leukopenia, anemia, and a high natural 
mortality. It is caused by L. donovani. 
Cutaneous leishmaniasis is characterized 
by single or several chronic sores that 
usually heal spontaneously. In parts of 
South and Central America, severely mu- 
tilating metastatic lesions of the mouth 
and nose (espundia) are seen. Cutaneous 
leishmaniasis is caused by L. tropica in 
the Old World and by L. mexicana and L. 
braziliensis in the New World.! Although 
these types of leishmaniasis differ in their 
clinical manifestations and immunologi- 
cally, their causative organisms cannot be 
differentiated morphologically.? 

Leishmania organisms exist in two 
forms, one in the vertebrate host (includ- 
ing man), and the other in the sandfly and 
in artificial culture. In the vertebrate host 
the parasite is in the amastigote (Leish- 
man-Donovan body) stage, so-called be- 
cause it has no flagellum. It is a round or 
oval body 2 to 3 p in diameter, containing 
a nucleus and a smaller kinetoplast. 
Leishmapia organisms are intracellular 
parasites and are found in macrophages 
in which they multiply by binary fission. 
Heavily parasitized host cells rupture and 
fresh cells are invaded. Sandflies become 
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infected when they feed on an infected 
person or animal and take up parasites 
from blood or skin. In the sandfly the 
parasite is in the promastigote (leptomo- 
nad) stage, so-called because of the ante- 
rior origin of its flagellum. Promastigotes 
are highly motile, spindle-shaped orga- 
nisms 15 to 25 u long and 1.5 to 3.5 u 
broad. They are found in the sandfly’s 
midgut, where they divide and migrate 
forward into the pharynx and buccal cavi- 
ty, rendering the sandfly infective. The 
cycle of development in the sandfly takes 
about seven days. Once inoculated into 
man, the promastigote readily penetrates 
a macrophage, flagellum first, and trans- 
forms into an amastigote.? 

Cutaneous leishmaniasis of the Old 
World is best known as Oriental sore, but 
a variety of synonyms (such as Aleppo 
boil, Baghdad boil, Delhi boil, bouton de 
Crete) attests to its widespread distribu- 
tion throughout the Mediterranean basin, 
the Near East, Middle East, and parts of 
India. 

In these regions two major epidemio- 
logic situations are recognized: (1) “Ru- 
ral” leishmaniasis is caused by the sub- 
species L, tropica major. The disease is a 
zoonosis among desert gerbils and is 
transmitted to man by the bite of infected 
sandflies (Phlebotomus papatasii). Where 
village settlements are close to gerbil col- 
onies, up to 100% of the population be- 
comes infected, usually in early child- 
hood. Travellers, hunters, and soldiers 
also get the disease. (2) In “urban” leish- 
maniasis, the protozoon L. tropica minor 
is adapted to dogs and to man, either of 
whom can act as reservoirs. Phlebotomus 
sergenti is the main vector. This disease 
was the scourge of Middle Eastern cities; 
every adult inhabitant bore the scar and 
few visitors were spared.! In general, 
compared to “urban” sores, “rural” sores 
are commonly multiple, of more rapid 
evolution, more florid, and followed by 
more scarring. 
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The most common site for an Oriental 
sore is the face, followed by the arms and 
legs. There may be one or several sores.! 
Although the face is the site of predilec- 
tion, the eyelid is not often involved, 
palpebral lesions occurring in about 2% 
to 5% of cases.? The putative reason for 
this is that the-frequent movements of the 
eyelid deter the sandfly from biting the 
skin in this region. 

The earliest lesion is a small erythema- 
tous purplish papule that appears two to 
eight weeks after the sandfly bite. It is not 
painful and there is no regional lymphad- 
enopathy unless secondary infection de- 
velops.? The typical “urban” sore grows 
slowly from a papule into a nodule 1 to 2 
cm in diameter. After a period of weeks or 
months a shallow ulcer, containing a cen- 
tral crust, forms. The edge of the lesion 
characteristically is studded with small 
satellite papules. The sore usually re- 
mains in this state for a few more months 
and then heals gradually, leaving a de- 
pressed scar.! When the eyelid is involved 
this may lead to ectropion.? The whole 
process takes from three months to two 
vears. The disease is not fatal and is 
followed by lifelong immunity. 

Cutaneous leishmaniasis must be sus- 
pected as the cause of any chronic cutane- 
ous nodule or ulcer in a person living in, 
or having recently visited, an area of 
endemic infection. Unless asked directly 
by the ophthalmologist, the patient may 
not volunteer a history of travel to such an 
area, particularly in view of the relatively 
long latent period of the disease. The 
clinical picture may also simulate dacryo- 
cystitis,? chalazion,* or a tumor, as in this 
patient and in the case report by Guerra 
and co-workers.® | 

Typical Oriental sores are diagnosable 
on sight,! a statement to which I can attest 
personally as a result of having seen a 
number of patients with this condition 
while at the St. John Ophthalmic Hospi- 
tal in Jerusalem in 1964. The diagnosis is 
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confirmed by finding the parasites in® 
stained slit-skin smears taken from a non- 
ulcerated part of the lesion. The organ- 
isms are scanty in healing lesions and, in 
patients with such lesions, culture of tis- 
sue juice or biopsy, may be required. The 
leishmanin (Montenegro) intradermal test 
becomes positive as the lesion ulcerates 
and is of d agnostic value in patients who 
do not live in endemic areas. There are no 
characteristic blood changes, and anti- 
bodies are difficult to demonstrate by the 
usual techniques.! 

Treatment of Oriental sore remains 
somewhat unsatisfactory. Because almost 
all of these lesions heal spontaneously, 
the system:c use of toxic drugs is seldom 
justified.1 Most patients respond to a 
course of pentavalent antimony. Of the 
available preparations, sodium stiboglu- 
conate (Pentostam, Solustibostam) is 
probably the best.t4+5 This is adminis- 
tered either intramuscularly or intrave- 
nously. Side effects of pentavalent anti- 
mony are cumulative but rare.! Use of the 
more toxic drugs that are employed in 
treating visceral leishmaniasis (kala azar) 
is seldom justified in managing patients 
with Oriental sore. Several authors have 
advocated local injection of the lesion 
with berberine sulfate or mepacrine.! 
Bryceson has summarized other thera- 
peutic modalities that occasionally may 
be required.! Some authorities in other 
disciplines advise no active treatment for 
these self-healing lesions. But there is 
general agreement that an Oriental sore of 
the eyelid deserves active treatment to 
minimize the effect of the eventual scar 
on cosmetic appearance and on the func- 
tion of the eyelid. 

Attempts at preventing the disease are 
directed at reducing the sandfly popula- 
tion and at eradicating the rodent vectors. 
Immunization with live, virulent organ- 
isms is practiced ona mass scale in south» 
ern Russia, where the disease is tndemic, 
and is being evaluated in some Near East- 


oS 


VOL. 84, NO. 3 


ern countries.!’7’> Because one attack con- 

fers immunity in most cases, it has been 
the custom of many Arabs to infect their 
children in some convenient spot to fore- 
stall the development of a disfiguring 
facial lesion in later life.® 

Although reports of cutaneous leishma- 
niasis have not been published previous- 
ly in the United States, there have been 
many references to this disorder pub- 
lished in Europe. Many of these reports 
have followed a remarkably similar 
theme: a traveller returns from an area 
of endemic involvement and develops a 
chronic cutaneous lesion, which is diag- 
nosed incorrectly until pathologic exami- 
nation is done. 

Undoubtedly, many unrecognized 
cases of Oriental sore occur, the patient’s 
physician never having realized that the 
chronic cutaneous lesion that eventually 
healed spontaneously was caused by 
leishmanial infection. Even when patho- 
logic examination is done, the diagnosis 
may not be established. One reason for 
this is that the organisms are often abun- 
dant in some areas of the lesion, and 
absent in others, as in the presently re- 
ported case. Had not the original plane of 
section fortuitously included areas with 
Leishman-Donovan bodies, this patient 
would have been regarded as having a 
granulomatous inflammation of undeter- 
mined type. 

A traveller to an endemic area runs a 
definite risk of contracting the disease. 
For example, Gunders, Naggan, and 
Michaeli® studied 95 soldiers who were to 
be stationed for 30 days in the area of 
Jericho and who had not been exposed 
previously to leishmaniasis. None of the 
soldiers stationed within the city devel- 
oped the disease, but 50% of those who 
were assigned to duty in the city’s imme- 
diate environs developed Oriental sore.® 

The experience of Hambrick and 
Even-Paz? emphasizes the importance of 
being familiar with this disease. Over a 
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two-year period they encountered , four 
cases of cutaneous leishmaniasis in their 
practice of dermatology. Each patient was 
a resident of the Philadelphia area who 
had acquired the disease while travelling 
to endemic areas of infection: Israel in 
three cases and Guatemala in the fourth. 

In some parts of the world cutaneous 
leishmaniasis is said to be on the increase. 
For example, Guerra, Tosi, and Molinelli® 
remark that the disease formerly was en- 
demic in southern Italy but rare in the 
central and northern parts of the country. 
They report that it is now becoming more 
frequent in the central and northern parts 
of Italy. This increase is attributed to an 
increase in the sandfly population conse- 
quent to a decrease in the avian popula- 
tion and to the prohibition against using 
DDT. 

Phlebotomus flies are found in six 
American states (Alabama, California, 
Georgia, Maryland, North Carolina, and 
Texas). 


SUMMARY 


A 45-year-old American residing along 
the basin of the Mediterranean Sea devel- 
oped a cutaneous lesion involving his 
right lower eyelid. He returned to the 
United States several months after it first 
appeared and sought treatment. On clini- 
cal examination the lesion was regarded 
as either a tumor or a cyst. It was excised, 
and on pathological examination a chron- 
ic granulomatous inflammatory lesion, 
containing innumerable Leishman-Don- 
ovan bodies, was found. 
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OPHTHALMIC MINIATURE 


Ophthalmic Photography—Some advance has been made in the 
method employed to obtain photographs of the fundus oculi of 
animals, by Dr. Henry D. Noyes, of New York, Dr. A. M. Roseburgh, 
of Toronto, Canada, and we believe, also, by Dr. Liebreich. The 
fundus of the human eye has not yet been photographed, yet we 
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cannot doubt that it will be done. It has been suggested that the 
quality of the light has not, perhaps, been sufficiently studied. That 
is, is there not some form of illumination to which the plate, but not 
the eye, is particularly sensitive? The photographist and the physi- 
ologist must combine their knowledge and efforts. It will certainly 
be a great gain to be able to photograph important cases of internal 
disease of the globe, for now the difficulty and expense of producing 
a colored lithograph, to represent even faintly morbid changes, is 
very great, and we all know how impossible it is to intelligibly 
describe what we see. 
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ANKYLOBLEPHARON FILIFORME ADNATUM ‘ 
WITH HYDROCEPHALUS, MENINGOMYELOCELE, 
AND IMPERFORATE ANUS 


EDWARD L. KAZARIAN, M.D., AND PAUL GOLDSTEIN, M.D. 


Milwaukee, Wisconsin 


Ankyloblepharon filiforme adnatum, a 
rare congenital anomaly, was described 
by von Hasner! in 1881. He proposed this 
terminology to distinguish this type of 
ankyloblepharon, in which single or mul- 
tiple strands of tissue bridge the palpe- 
bral fissure by stretching from the upper 
to the lower eyelids, from the more com- 
mon ankyloblepharon, in which the nasal 
or temporal margins of the eyelids are 
fused directly. In the present case, anky- 
loblepharon filiforme adnatum was asso- 
ciated with hydrocephalus, meningomye- 
locele, and imperforate anus. 


CASE REPORT 


On Feb. 27, 1976, a 3,780-g infant girl was born to 
a gravida 2, para 2 mother after an uncomplicated 
44-week pregnancy and a breech delivery. Examina- 
tion of the child several hours after birth revealed 
several obvious abnormalities. The head was large; 
the circumference measured 38 cm. The skull did 
not transilluminate but the anterior and posterior 
fontanelles were full and the sutures were split. The 
eyelids were reported to “appear abnormal” but no 
other facial abnormalities were evident. Pulmonary, 
cardiac, and abdominal examinations were normal. 
Neurologic examination revealed a meningomyelo- 
cele at the S1 motor and sensory level. The feet were 
dorsi-flexed, ankle and plantar reflexes could not be 
elicited, and the perineal area was flaccid. No anal 
opening could be found and genito-urinary exami- 
nation revealed a large vaginal vault without a 
fistula. 

On March 1, the meningomyelocele was repaired 
and a perineal anoplasty was fashioned. On March 
4, a ventriculoperitoneal shunt was placed and on 
March 29, a permanent, diverting loop colostomy 
was fashioned because of poor function of the anus. 

When the patient was 1 month old, we examined 
her and found narrow, round strands of tissue con- 
necting the gray lines of the upper and lower eyelids 
near the temporal aspect of each palpebral aperture 
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(Figure). The right aperture was bridged by one of 
these bands and the left aperture by two bands, all of 
which were extensile and slightly lighter than the 
surrounding skin. The remainder of the ocular ex- 
amination was normal. 

While the patient was under general anesthesia, 
the two bands were severed with scissors near the 
attachments at the gray line. A small trickle of blood 
readily stopped. On follow-up examination the next 
day, no gross evidence of the eyelid abnormalities 
was present. 

Microscopic examination of the excised bands 
revealed fibrous tissue lined by keratinized stratified 
squamous epithelium. The surface was irregular and 
there was slight acanthosis. The fibrous stroma 
contained several capillary-sized blood vessels lined 
by flat endothelial cells. 


DISCUSSION 


Clinically, ankyloblepharon filiforme 
adnatum consists of bands of extensile 
tissue originating et the gray line anterior 
to the meibomian gland orifices and pos- 
terior to the cilia. These bands of exten- 
sile tissue may be unilateral or bilateral, 
symmetrical or not symmetrical, single or 
multiple. The color is that of the sur- 
rounding skin and the bands stretch con- 
siderably when tension is applied. 

Histologic examination of these bands 
reveals a central core of vascularized con- 





Figure (Kazarian and Goldstein). Bilateral lesion 
of ankyloblepharon filiforme adnatum. 
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nective tissue that is completely covered 
with epithelium. This epithelium is simi- 
lar in cell structure to that of the eyelids 
“but is slightly thicker. No inflammatory 
changes are present. 73 

The cause of this anomaly is unknown. 
Whereas most cases are considered spo- 
radic, Khanna* and Gupta and Saxena® 
described affected siblings in two fami- 
lies, thus indicating that hereditary fac- 
tors may play a role. Howe and Harcourt® 
described similarly affected identical 
twins, thus indicating a hereditary or pos- 
sibly an intrauterine environmental etiol- 
ogy. Since 1881, several theories have 
been proposed. This lesion was consid- 
ered by von Hasner! and Mattsson’ to be 
secondary to intrauterine inflammation. 
This is unlikely because no histologic 
evidence of inflammatory changes has 
been detected and also because of the 
improbability that inflammatory changes 
would be so localized to the area of the 
gray line without involvement of the cilia 
or meibomian glands. It is also unlikely 
that these bands persist secondary to 
faulty eyelid separation,’ because the nor- 
mal intrauterine eyelid adhesions are 
solely epithelial and this theory would, 
therefore, not explain the central vascular 
core generally found. In 1908, Winter- 
steiner’ proposed a traumatic theory 
whereby the fingernails of the fetus 
scratched the eyelids, causing a prolifera- 
tion of mesenchymal tissue that would 
bridge the epithelial defect between the 
two eyelids. Judge, Mott, and Gabriels? 
refuted this by reminding us that the fetal 
fingernails do not approach the end of the 
fingers until late pregnancy, long after the 
eyelids have separated. These authors? 
believed this anomaly to be caused by an 
interplay between a temporary arrest of 
the epithelium or a rapid proliferation of 
mesenchyme, or both, which would allow 
union of mesenchymal tissue along vari- 
ous points of the upper and lower eyelids 
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without the interposition of epitheliurp. 
With subsequent eyelid separation, these 
points of union are stretched into the 
bands noted at birth. This last theory is 
widely accepted. 

Ankyloblepharon filiforme adnatum 
usually occurs as an isolated anomaly. 
The most commonly reported associated 
defects have been cleft lip or cleft palate, 
or both.59-12 Other associated abnormali- 
ties have included patent ductus arterio- 
sus,!3 syndactylism and adherence of the 
pinna to one side of the head,’ and con- 
genital lower incisor tooth with tongue 
erosion (Riga-Fede’s disease).'4 The asso- 
ciated findings of hydrocephalus, menin- 
gomyelocele, and imperforate anus have 
not previously been documented. 

Considering the temporal aspects of the 
altered embryology resulting in the mal- 
formations in our patient, it is evident 
that the developmental aberrations did 
not occur during the same period of time. 
Spina bifida with or without meningomy- 
elocele is determined before the end of 
the fourth week of life, because the neural 
tube has concluded its normal rostrocau- 
dal closure by that time. Hydrocephalus 
has a variety of causes and the develop- 
mental problems can be initiated during 
varying periods of intrauterine life. Im- 
perforate anus may potentially develop at 
the same time as ankyloblepharon fili- 
forme adnatum since the anal canal is 
established by the rupture of the anal 
membrane at the end of the seventh week 
of gestation. Eyelid fusion begins during 
the eighth week and ankyloblepharon 
filiforme adnatum probably develops 
during this time or during the mesenchy- 
mal proliferation that forms the eyelids. A 
fetal insult during the seventh to ninth 
week may explain the timing and associa- 
tion of ankyloblepharon filiforme ad- 
natum with imperforate anus 4n our pa- 
tient and with cleft lip or cleft palate, or 
both, in other patients. Whether one intra- 
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uterine insult explains the association of 
ankyloblepharon filiforme adnatum with 
the other anomalies is uncertain. 


SUMMARY 


A 3,780-g newborn girl had multiple, 
bilateral eyelid adhesions that connected 
the upper and lower eyelids by bands of 
extensile tissue. Although the eyelid le- 
sion was benign, the associated systemic 
abnormalities may have been serious. We 
doubt that a single intrauterine insult led 
to ankyloblepharon filiforme adnatum 
and the associated anomalies. 
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‘ THE PATHOGENESIS OF REVERSIBLE CUPPING ° 
IN CONGENITAL GLAUCOMA 


HARRY A. QUIGLEY, M.D. 


. Miami, Florida 


There are two chief differences be- 
tween glaucomatous optic disk cupping 
in children and in adults. Firstly, cupping 
in infant eyes develops more rapidly than 
in the usual adult glaucomatous eye.! 
Secondly, infant cupping may be revers- 
ible with intraocular pressure (IOP) nor- 
malization.2~4 Restoration of a normal 
cup is rare with glaucomatous cupping in 
adults. 

Three hypotheses have been proposed 
to explain the unique reaction of the in- 
fant disk to elevated IOP. Firstly, cup- 
ping might result from IOP-induced loss 
of astroglial cells of the nerve head. With 
IOP normalization, the cup would return 
to its normal size by proliferation of astro- 
cytes.! Secondly, elevated IOP might dis- 
place blood and tissue fluid, leading to 
cupping. After IOP lowering, rehydration 
would restore normal cup size.* Finally, 
reversible cupping might result from 
compression of the disk tissue and dis- 
placement of collagenous support struc- 
tures, including posterior displacement of 
the lamina cribrosa and enlargement of 
the scleral canal.+5 Reduction of the IOP 
would end the compression and allow 
elastic return of the support structures 
toward their previous state, with restora- 
tion of the normal cup size. Each of these 
three hypotheses is intended to explain 
only the stage of infant cupping at which 
reversal to normal cup size is still possi- 
ble. Successful lowering of IOP does not 
restore a normal cup size in every congen- 
ital glaucoma eye, and in these eyes, we 
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assume that permanent loss of optic nerve 
axons and glial cells has occurred, as in 
adult glaucoma. 

Since the reversal of cupping has be- 
come a major criterion for successful ther- 
apy in congenital glaucoma,’ it is impor- 
tant to base our understanding of this 
phenomenon on detailed knowledge of 
optic nerve head anatomy in children as 
well as in adults. I have used two ap- 
proaches to study the mechanism of re- 
versible cupping in children. Firstly, I 
examined the embryologic development 
of the human optic nerve head by light 
and electron microscopy. Previous light 
microscopic studies of optic nerve embry- 
ology? have not concentrated on eyes 
from late gestational and neonatal peri- 
ods. It is at this critical time that the early 
events in congenital glaucoma occur. 
Secondly, I have observed the effects of 
elevated IOP on optic disk cups in the 
enucleated eyes of infants and adults. 
Photographs were taken of these disks 
during IOP elevation through a contact 
lens implanted in place of the cornea. 


METHODS 


Histologic studies—Normal eyes of 
premature infants, children, and adults 
were obtained at autopsy or after dona- 
tion to an eye bank. Specimens were fixed 
from two to 24 hours after death in 10% 
formalin alone, or in 5% glutaraldehyde 
in phosphate buffer followed by 2% osmi- 
um tetroxide in phosphate buffer. Por- 
tions of each eye were embedded in either 
epoxy resin or paraffin. The fetal age of 
premature infant eyes was determined 
both by estimated gestational gge and by 
the stage of development of the retina, 
ciliary body, iris, anterior chaniber angle, 
and hyaloid system.®!° 
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°” Paraffin-embedded sections were stain- 
ed with hematoxylin-eosin, Mallory tri- 
chrome, Luxol fast blue, Verhoeff’s, and 
PAS stains. Thin sections for electron 
microscopy were stained with uranyl ace- 
tate and lead citrate, and examined with 
an electron microscope (JEOL 7B). Eyes 
were examined at the following ages: fetal 
(5 to 8 months’ gestation), 26 eyes; first 
neonatal year, 11 eyes; and adult (10 to 80 
years), ten eyes. 

Elevated IOP in enucleated eyes— 
Enucleated human eyes were obtained 
within 24 hours of death from infants of 7 
to 9 months’ gestation (22 eyes) and from 
adults (nine eyes). A No. 25-gauge needle 
was inserted through the pars plana and 
connected to a 0.9% saline-filled reser- 
voir, whose height determined the IOP. 
The eye was then placed in a chamber of 
0.9% saline at room temperature with the 
water level at the corneoscleral limbus. 
The eye rested on a plate with an 8-mm 
diameter hole so that the posterior globe 
and optic nerve stump did not support the 
weight of the eye. 

In order to view the disk during eleva- 
tion of the IOP, a 6-mm diameter corneal 
disk was removed by trephination. The 
lens was extracted intracapsularly with a 
cryoprobe and the central portion of the 
iris was excised. Care was taken to pre- 
vent loss of vitreous, which in infant eyes 
resulted in globe collapse and retinal de- 
tachment. A special contact lens was 
placed into the corneal opening to form a 
watertight seal and to allow visualization 
of the posterior pole (Fig. 1). The 8-mm 
diameter, +15-diopter lens had a segment 
of polyethylene tubing glued onto its an- 
terior convex surface. The tubing has an 
outer diameter of 7 mm, inner diameter of 
6 mm, anda height of 2 mm. The lens was 
passed through the corneal opening and 
brought smugly to rest against the posteri- 
or cornea with the segment of tubing 
projecting slightly above the anterior cor- 
neal surface. Since the tubing was larger 
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than the corneal opening, there was no 
fluid leak initially. However, during pro- 
longed testing in infant eyes, the cornea 
opening expanded, causing expulsion of 
the contact lens. For this reason, the lens 
was secured to the cornea with 10-0 su- 
tures passed through four holes in the 
tubing. 

With the lens in place, the IOP was set 
at 15 mm Hg, and stereophotographs 
were taken of the optic disk with the Zeiss 
fundus camera. Direct stereoscopic obser- 
vation with the Zeiss operating micro- 
scope was allowed by filling the space 
between the tubing and the anterior con- 
tact lens surface with water and placing a 
flat cover glass over the tubing. The IOP 
was then elevated by raising the reservoir. 
Stereophotographs were taken at various 
times after IOP elevation. Measurements 
of the horizontal and vertical cup and 
disk diameters were made both with a 
millimeter scale inserted in the micro- 
scope eyepiece and by measurements 
with a similar scale overlying stereopho- 
tographs in a viewer. Since absolute size 
measurements would be unreliable be- 
cause of variations in globe size, I record- 
ed only relative changes in the same eye 
with no change in the microscope or 
camera position. There was no measured 
expansion in globe size during IOP eleva- 
tion, and, therefore, no known change in 


CONTACT LENS 





Fig. | (Quigley). Schematic drawing of a cross 
section of an eye. A disk of cornea and the iris and 
lens have been removed, and the special contact lens 
fitted to produce a watertight seal and to allow a 
view of the disk during IOP elevation produced by a 
needle through the pars plana. 


360 


$ 

theʻoptics during an experiment. It was 
frequently difficult to determine the exact 
margin of a sloping neuroretinal rim, es- 
pecially in eyes with few blood-contain- 
ing small vessels. The data on cup/disk 
ratios were not as useful as observations 
of gross physical changes in cup configu- 
ration, which were more readily observed 
and photographed. 


RESULTS 


Histology—At 5 months? gestational 
age, optic nerve axons, capillaries, and 
astroglia are present and occupy the same 
positions as in the adult eye.!! In 5- and 
6-month fetal eyes, no collagenous con- 
nective tissue is seen in sections of the 
nerve head stained by the Mallory tri- 
chrome method (Fig. 2). In the normal 
adult nerve head, however, the scleral 
lamina cribrosa contains sheets of col- 
lagenous connective tissue with pores 
through which nerve fiber bundles pass 
(Fig. 2). At the 5-month fetal stage, the 
lack of connective tissue anchoring the 
nerve head to the scleral canal allows 
the nerve head to slide anteriorly into the 
vitreous cavity during histologic prepara- 
tion’® (Fig. 3). At 5 to 6 months’ gesta- 
tion, the sheets of the scleral lamina crib- 
rosa contain fibroblasts with prominent 
rough endoplasmic reticulum, indicating 
active synthesis of extracellular material 
(Fig. 4). The extracellular space of these 
sheets, which in the adult is filled with 
collagen, is made up of amorphous ma- 
trix, microfilaments with a 10-nm diame- 
ter, and scattered collagen fibrils with 
diameters from 25 to 30 nm (Fig. 4, inset). 
This appearance is typical of early colla- 
gen synthesis in embryonic connective 
tissue of other developing organs.!? Thus, 
there is some ultrastructurally visible col- 
lagen in the scPeral lamina at 5 months’ 
gestation, but the amount is too small to 
give a blue reaction with the trichrome 
stain. The sclera adjacent to the nerve 
head and the septae of the retrobulbar 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1977 


optic nerve have moderate amounts of 
collagen with larger diameters (40 to 60 
nm). 

As in the lamina, the fibroblasts of the 
sclera at this stage contain more rough 
endoplasmic reticulum than do compara- 
ble cells in adult eyes (Fig. 5). At 5 to 6 
months’? gestation, the sclera at the poster- 
ior pole is only 40% as thick as in adult 
eyes. At the time of birth, the posterior 
sclera has increased to 80% of the adult 
thickness. 

At 7 to 8 months, there is some connec- 
tive tissue in the scleral lamina cribrosa in 
Mallory-stained sections (Fig. 2). At this 
time, both the number and the diameter 
of collagen fibrils in the scleral lamina are 
greater than in younger eyes (Fig. 6). 
Collagen does not yet completely fill the 
laminar sheets, however. The sclera con- 
sists of a compact array of mature colla- 
gen fibrils, as in the adult eye, but it has 
not achieved adult thickness. 

In neonatal eyes, there is more collage- 
nous connective tissue in the scleral lami- 
na, but the laminar sheets are still thin, 
compared to those in adult nerve heads 
(Figs. 2 and 7). The laminar sheets in the 
first year of life are nearly filled by colla- 
gen fibrils, and scattered elastic fibers are 
first seen. The amount of connective tis- 
sue in the scleral lamina continues to 
increase throughout life. This can be seen 
by comparing neonatal, young adult, and 
older adult eyes (Fig. 2). 

Experimental IOP elevation in enucle- 
ated eyes—The appearance of the disk 
after contact lens placement is similar to 
the appearance in life. Blood is frequently 
present in disk and retinal vessels and it is 
in these eyes that color photography most 
successfully documents JOP-induced 
changes. In other disks, such blood- 
containing vessels were absent; this did 
not prevent reliable visual observations of 
cup configuration, but photography was 
less satisfactory. In several eyes, elevation 
of IOP produced a movement of this 





Fig. 2 (Quigley). Each of the six photomicrographs are Mallory trichrome-stained sections of the 
scleral lamina cribrosa area of the optic nerve head. Connective tissues appear blue, while nerve fibers 
and astrocytes appear red. The sclera is seen at the left in each case except for E and F. The specimens 
are arranged by age, with the youngest fetal eye at the upper left and oldest adult eye at the lower 
right: A, 5-month gestation; B, 7-month gestation; C, 8-month gestation; D, 1-month neonatal; E, 
12-year-old; and F, 49-year-old. In the first two fetal nerve heads there is no blue aonnective tissue. In 
the near ferm and neonatal specimens, some blue tissue is present, but this is much less than that seen 
in the 12-year-old nerve head. The connective tissue is most dense in the 49-year-old eye (X250). 
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Fig. 3 (Quigley). The phase contrast photomicro- 
graph of a 5-month fetal optic nerve head demon- 
strates possible sliding of the optic nerve head 
anteriorly into the vitreous cavity during histologic 
preparation. The outer retina (R) is folded inward 
and the border glial tissues have moved anteriorly 
(arrow). There are no definite anchoring connections 
between nerve head and sclera (S); NF indicates 
nerve fibers (paraphenylenediamine, x 350). 


blood out of the eye. Occasionally, there 
were retinal folds near the disk, but these 
never extended onto the surface nerve 
head. The average horizontal and vertical 
cup/disk size ratios were 0.4 in both adult 
and infant eyes at an IOP of 15 mm Hg. 
The largest cup/disk ratio before IOP 
elevation in any eye was 0.5. 

In nine adult eyes, the IOP was main- 
tained at either 50 mm Hg (five eyes) or 90 
mm Hg (four eyes) for periods up to 24 
hours. This included eyes from 12- to 
76-year-old patients. None of the disk 


- cups in these eyes enlarged during IOP 
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elevation. In four eyes, the laminar pores 
at the base of the cup became more appar- 
ent after 24 hours of increased IOP (Figs 
8). 
Satisfactory observations of the cup for 
periods of one to 24 hours were made in 
ten intant eyes at an IOP of 50 mm Hg. 
No definite change in the cup was seen 
during the first six hours. In two eyes 
observed for eight hours, the earliest cup 
change was a definite widening and deep- 
ening of the cup, most noticeable at the 
temporal rim (Fig. 9). In the three eyes 
that retained the contact lens for 18 to 24 
hours, the cup enlarged significantly (Fig. 
10). The horizontal cup/disk size esti- 
mates at a normal IOP were 0.3 to 0.5, and 
after prolonged IOP elevation they were 
0.7 to 0.8. The enlarged cups tended to be 


nearly round or slightly oval. Two of the | 


eyes with an enlarged cup were fixed at an 
IOP of 50 mm Hg by replacing the per- 
fusing solution with 5% glutaraldehyde. 
The cup was larger than that in eyes of 
similar age fixed at atmospheric pressure 
(Fig. 11). No cup enlargement was ob- 
served in an infant eye maintained at an 
IOP of 15 mm Hg for 24 hours. 

I had hoped to lower IOP after the 
production of increased cupping, but this 
was not technically feasible. When sub- 
jected to elevated IOP, the infant cornea 


= slowly stretched, causing leakage around 


the contact lens. In eight eyes, this leak- 
age occurred before satisfactory observa- 
tions of the cup, and they are not includ- 
ed. To investigate this corneal change, I 
elevated the IOP in three infant eyes to 50 
mm Hg by inserting the pars plana nee- 
dle, but without contact lens placement. 
After 24 hours, the corneas bulged for- 
ward in a dome-like shape similar to 
keratoconus. Measurements of each eye 
before and after IOP ekevation showed 
that the equatorial globe dimensions did 
not change, but the anteroposterior diam- 
eter increased from 12.5 mm to 14.0 to 
14.5 mm. This increase was caused by 


es 


way. 





Fig. 4 (Quigley). Electron micrograph of a scleral lamina cribrosa connective tissue sheet in a 5-month 
fetal optic nerve head. Two fibroblasts with abundant rough endoplasmic reticulum are found in an 
extracellular matrix with only scattered collagen fibrils (arrow). The remainder of the sheet consists of 
amorphous material and filamentous structures. A nerve fiber bundle surrounded by astrocytes is seen at the 
lower left (x6,800). Inset, High-power view of matrix shows a few typically banded collagen fibrils and fine 
filaments (37,000). 





Fig. 5 (Quigley). Sclera in a 5-month fetus. The fibroblast contains much rough endoplasmi¢ reticulum, 
suggesting active synthesis of material destined for the extracellular space. There is more collagen present 
(C) than in the nearby connective tissue of the optic nerve head (Fig. 4), but less than in the adult sclera 


(x 12,900). 
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Fig. 6 (Quigley). A scleral lamina cribrosa sheet in an 8-month fetal nerve head. A 
capillary endothelial cell (E) and a fibroblast (F) lie in an amorphous matrix with 
filaments and some collagen (C). The proportion of collagen is more than in a laminar 
sheet in a 5-month fetus (Fig. 4) (x 14,600). 


forward bulging of the cornea alone. The 
limbal diameter remained 6.5 to 7 mm in 
each eye. 

Since the production of enlarged cups 
in eyes with contact lens placement re- 
quired up to 24 hours of IOP elevation, 
the cornels in these eyes had invariably 
expanded. When the IOP was lowered, 
there was no immediate reversal of the 
cup enlargement, but in none of these 
eyes could the contact lens be maintained 


in place for more than two hours after 
IOP normalization. Thus, while in- 
creased cupping was demonstrated, the 
technical limitations imposed by the tis- 
sues frustrated attempts to determine if 
reversal to the original cup might occur in 
the enucleated eye preparation. 


DISCUSSION 


The axonal, glial, and vascular ele- 
ments of the optic nerve head are in place 
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Fig. 7 (Quigley). A scleral lamina cribrosa sheet in a full-term infant’s optic nerve 
head. The fibroblast (F) is almost completely surrounded by collagen fibrils (C), but the 
overall width of the sheet is much smaller than that in the adult nerve head (8,000). 





Fig. 8 (Quigley). Fundus photograph of the optic disk in an enucleated eye of a 72-year-old woman taken 
through an implanted contact lens (Fig. 1). Left, With an IOP of 15 mm Hg, there was a sentia physiologic 
cup. Right, After 18 hours at an IOP of 50 mm Hg, the coagulated blood in vessels was forced out of the eye 
and the laminar details at the base of the cup were more visible, but the cup size did not enlarge when 
viewed stereoscopically with the operating microscope. 
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Fig. 9 (Quigley). Left, The optic disk of an enucleated eye from a 7-month fetus is seen at the start of an 
experiment; IOP, 15 mm Hg. The hyaloid artery projects toward the lower right. Right, the same disk cup 
after eight hours at an IOP of 50 mm Hg has enlarged and deepened. 


early in fetal life. However, the develop- 
ment of the collagenous sheets of the 
lamina cribrosa proceeds slowly, and at 
birth, the optic nerve head contains sub- 
stantially less structural connective tissue 
than in later life. This anatomic distinc- 
tion may explain the different response of 
infant and adult disks to elevated IOP 
both in the enucleated eye preparation 
and in vivo. Since there is less collage- 
nous tissue in its lamina cribrosa, the 
infant disk may be more easily com- 
pressed and bowed backward by elevated 
IOP. In enucleated eyes, increased cup 
size takes some hours to develop, indicat- 
ing that there is some resistance to com- 
pression or stretching even without full 
connective tissue development. No im- 
mediate reversal of enlarged cups was 
observed, as in life the reversal of cup- 
ping in infant eyes may require one or 
two days of normal IOP.4 

The present studies, therefore, support 
the hypothesis that reversible cupping is 
a result f compression and posterior 
movement of the tissues within the optic 
nerve head. An increase in the diameter of 


the scleral canal may also contribute to 
apparent cup size increase.> I feel that 
this is not the most important explanation 
of reversible cupping for several reasons. 
Firstly, unlike the lamina cribrosa, the 
posterior sclera is not slow to develop, 
and its thickness is nearly that of the adult 
eye at birth. Secondly, there is no signifi- 
cant increase in equatorial globe diameter 
in enucleated infant eyes with short-term 
IOP elevations, suggesting that the sclera 
does not expand acutely, although the cup 
size can increase rapidly. The sclera ex- 
pands slowly under the influence of ele- 
vated IOP to produce the characteristic 
buphthalmos of congenital glaucoma. 
This is probably a gradual expansion as 
the young sclera deposits its extracellular 
connective tissues. Once this deposition 
is complete in childhood, globe enlarge- 
ment does not occur with elevated IOP. 
Once buphthalmos has occurred, the 
globe does not revert to normal size with 
IOP normalization. Thu’, the scleral re- 
sponse to elevated IOP is gradual and 
largely nonreversible, when compared to 
reversible cup changes. 
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Fig. 10 (Quigley). Stereophotographic pairs of the disk of a 7-month fetus after 12 hours (top) and 24 
hours (bottom) at an IOP of 50 mm Heg. Iris and ciliary body pigment has fallen onto the disk during the 
experiment, outlining the details of the cup. The cup size, which had become larger at 12 hours, further 
increased by 24 hours. To view the figure stereoscopically, hold a +5.00 or +7.00 diopter lens before each 
eye and view from a distance of about 12.7 cm (5 in). Central gray shadow is the hyaloid artery. 


The large shifts in tissue position over 
short periods of time are probably incom- 
patible with a previously proposed mech- 
anism for reversible cupping—astroglial 
cell loss and reproliferation. Measure- 
ments in rhesus monkey eyes suggest that 
astrocytes make up only 20% of the ante- 
rior disk tissue™*® If all the astrocytes 
were lost, the cup size would not become 
very large. Furthermore, experimental 
study of astrocytic response to optic nerve 
injury!4 shows that these cells do not 
routinely increase in number by cell divi- 


sion, making significant reproliferation 
unlikely. 

The findings of this study do not com- 
pletely exclude a third hypothesis, that 
extracellular fluid shifts account for re- 
versible cupping. In optic nerve heads 
fixed for electron microscopy, the extra- 
cellular space occupies less than 1% of 
the tissue.!® While the extracellular space 
in vivo may be somewhat larger, it is 
difficult to explain the significant tissue 
movements observed clinically by shifts 
in such a small portion of the disk tissue. 
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* The IOP-induced changes in enucleat- 
ed eyes may not be comparable to the 
reactions of the disk in live eyes. Post- 
mortem autolysis inevitably occurred in 
the eyes tested. Nonetheless, the disk 
changes observed during experimental 
IOP elevation seem to resemble the clini- 
cal findings in congenital glaucoma. Fur- 
thermore, even if the response of enucle- 
ated eyes is not physiologic, an increase 
in cup size occurred only in enucleated 
infant eyes and not in enucleated adult 
eyes, indicating a difference correlated 
with age when other conditions were 
identical. 

We do not yet understand whether this 
proposed reversible movement of infant 
disks renders their nerve fibers more sus- 
ceptible to permanent damage or whether 
it might exert a protective effect by cush- 
ioning the effects of elevated IOP on 
either the axons themselves or their blood 
supply. There is no absolute protection 
since congenital glaucoma often causes 
permanent visual loss and permanent 
cupping, which, unlike the early reversi- 
ble cupping, signifies major loss of nerve 
fibers and glial cells. 

Adult nerve heads, with their dense 
connective tissue sheets, seem more re- 
sistant to gross changes in cup size in 
these experiments. This seems to support 
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the cancept that abnormal cuppirrg in 
adult glaucomatous eyes is usually 
caused by permanent loss of astrocytes 
and axons of the disk.!° It is not surpris- 
ing that reversible cupping occurs only 
rarely in adults.!® Nonetheless, if an ex- 
ceptional adult eye had the minimal lami- 
nar connective tissue of an infant eye, 
cupping might occur rapidly, reversibly, 
and without immediate axonal or glial 
cell loss. This may explain the occasional 
adult eve with elevated IOP, a large cup, 
but no visual field loss at an early stage. 
The results of the experiments in this 
study do not exclude the possibility that 
the usual adult nerve head undergoes 
small degrees of compression or shifts in 
tissue position under IOP elevation. Such 
small changes would have been undetect- 
ed in the macroscopic observations I 
made, but may be important if they 
caused compression of nerve fibers pass- 
ing through the lamina cribrosa. 


SUMMARY 


The pathogenesis of reversible cupping 
of the optic disk in congenital glaucoma 
was examined by two approaches. Human 
fetal, neonatal, and adult eyes were exam- 
ined by histochemistry and electron mi- 
croscopy to delineate the embryologic de- 
velopment of the optic nerve head. While 





an eye subjected to an IOP of 50 mm Hg for 24 hours and then fixed at that pressure. Right, An eye fixed at 
atmospheric pressure without prior IOP elevation. There is an apparently larger central cup in the 
pressure-elevated eye, which was a consistent finding in multiple sections of both eyes (left, x35; right, x45; 


Mallory trichrome). 
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the neural, glial, and vascular elements of 
the nerve head attain their adult configu- 
ration by midgestation, the connective 
tissues of the lamina cribrosa are incom- 
pletely developed at birth. 

The response of the optic disk cup to 
elevated intraocular pressure (IOP) was 
observed in enucleated infant and adult 
eyes. While no disk changes were seen in 
adult eyes subjected to an IOP up to 90 
mm Hg for 24 hours, enlargement of the 
disk cup in infant eyes was document- 
ed photographically and histologically af- 
ter eight to 24 hours of IOP elevations to 
50 mm Hg. 

Reversible cupping in congenital glau- 
coma can be best explained by compres- 
sion or posterior movement of optic disk 
tissues—a result of the incomplete collag- 
enous structural framework of the lamina 
cribrosa during late gestation and early 
neonatal life. 
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FUSOBACTERIUM IN PRESUMED ACTINOMYCES CANALICULITIS 
RICHARD J. WEINBERG, M.D., MARLA J. SARTORIS, M.S., 


GEORGE F. BUERGER, JR., M.D., AND JOSEPH F. NOVAK, M.D. 


Pittsburgh, Pennsylvania ° 


Canaliculitis is a relatively uncommon 
chronic unilateral infection of the lacrimal 
canaliculus. Bacteria,!~* fungi,*> and vi- 
ruses® may all produce such an infection, 
the most common “fungal” agent report- 
edly being Actinomyces.°’ However, 
the laboratory diagnosis of Actinomyces 
based on stained material from the cana- 
liculus may be misleading.? We have re- 
cently seen three cases of canaliculitis, 
mistakenly diagnosed as an Actinomyces 
infection based on Gram-stained material 
expressed from the canaliculus. The cana- 
licular infections in these cases proved to 
be caused by Fusobacterium after appro- 
priate cultures were obtained. 


CASE REPORTES 


Case 1—A 42-year-old white woman was seen 
initially on Jan. 26, 1976, complaining of a two-year 
history of discharge from the left eye. She had been 
treated with various antibiotic ointments in the past 
without improvement. Her general health was good 
and she was on no medication at the time of her 
initial visit. 

Initial examination revealed an uncorrected visual 
acuity of 6/6 (20/20) in each eye. There was swelling 
of the medial one fifth of the left lower eyelid. 
Gentle pressure over this area caused the reflux of a 
yellowish material from the inferior punctum. There 
was a small conjunctival papilloma between the 
punctum and the medial canthal angle. Giemsa- 
stained smears of the expressed material revealed 
the presence of many polymorphonuclear leuko- 
cytes, a few mononuclear cells, epithelial cells, 
and an occasional pleomorphic rod. Gram-stained 
smears of the same material showed the additional 
presence of weakly gram-positive branching fila- 
mentous organisms. The presumptive diagnosis of 
Actinomyces canaliculitis was made on the basis of 
these smears. Aerobic cultures grew out diphthe- 
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roids, rare staphylococci, and Hemophilus. Anaero- 
bic cultures, however, revealed a moderate growth 
of Fusobacterium. No Actinomyces grew from the 
anaerobic cultures. 

The patient was seen again Feb. 13; the canaliculi 
were irrigated with gentamicin sulfate (Garamycin) 
ophthalmic solution. The upper canaliculus irrigat- 
ed well; however, there was some initial resistance 
to irrigation through the lower canaliculus. On Feb. 
25, the area of the left canaliculus was still swollen 
with a cyst-like area between the punctum and the 
medial canthus. On March 4, the left inferior cana- 
liculus was surgically opened and a number of 
yellow concretions were found, which were evacu- 
ated. Gram stains of the material obtained at surgery 
revealed the presence of many red blood cells, 
occasional polymorphonuclear leukocytes, and rare 
epithelial cells. Additionally, rare clumps of gram- 
variable branching rods and gram-negative filamen- 
tous rods were present. Anaerobic cultures again 
showed moderate growth of Fusobacterium. No 
other organisms were isolated. Two weeks postoper- 
atively the patient had healed well and was asymp- 
tomatic. All medications were discontinued and she 
has continued to do well. 

Case 2—A 16-year-old white girl, initially seen on 
July 12, 1976, had discharge from her left eye of 18 
months’ duration. Before her visit here, an attempt 
was made to probe the canaliculus. She had taken 
various antibiotics in the past. 

On physical examination her corrected visual acu- 
ity was 6/6 (20/20) in both eyes. There was pucker- 
ing of the inferior punctum of the left eye (Fig. 1). 
Purulent material could be expressed readily from 
the canaliculus of the involved eye. The superior 
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Fig. 1 (Weinberg and associates). Case 2. Local- 
ized swelling of inferior canaliculus and gaping 
punctum. 
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Fig. 2 (Weinberg and associates). Case 2. Gram 
stained smear of material expressed from inferior 
canaliculus. Note the darkly stained filamentous 
organisms (X 400). 


punctum and canaliculus appeared to be normal. 
Gram stain smears showed many polymorphonu- 
clear leukocytes and a few gram-positive branching 
filamentous rods compatible in appearance with 
Actinomyces (Fig. 2). Aerobic cultures were sterile; 
however, anaerobic cultures showed a moderate 
growth of anaerobic diphtheroids and anaerobic 
nonhemolytic streptococci and a light growth of 
Fusobacterium. 

On Sept. 7, 1976, a canaliculotomy was performed 
and a moderate number of yellowish concretions 
were curetted from a large diverticula, which ex- 
tended into the inner one third of the lower eyelid. 
Anaerobic cultures of the washed concretions grew 
Fusobacterium as the predominant organism (Fig. 
3). Following the procedure, the patient did well 
with no further episodes of canaliculitis. 

Case 3—A 61-year-old white man with a 12-year 





e 
Fig. 3 (Weinberg and associates). Case 2. Colonies 
of Fusobacterium isolated from the washed concre- 
tion grown on anaerobically incubated 10% sheep’s 
blood agar (x 20). 
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history of known chronic open-angle glaucomag 
which was well controlled, had a two-month history 
of “mattering” of his right eye. Approximately two 
weeks before examination he had developed an 
irritation of the inner corner of his right eye with an 
increase in the mattering of the right eye. 

On physical examination his corrected visual acu- 
ity was 6/5 (20/15) in both eyes. The right inferior 
punctum was gaping and the right lower eyelid in 
the area of the inferior canaliculus was edematous 
and injected. A whitish material extruded from the 
inferior punctum; expression of the inferior canalic- 
ulus produced a clump of solid material approxi- 
mately 4 mm in diameter. 

Material was obtained for Gram stain, Giemsa 
stain, and culture. A sulfonamide solution was in- 
stilled into the canaliculus. The patient was in- 
structed to use a sulfonamide drop in the right eye 
four times each day and erythromycin ointment on 
both eyes at bedtime. Gram and Giemsa stains of the 
expressed material showed the presence of many 
polymorphonuclear leukocytes and gram-positive 
branching rods, which resembled Actinomyces. Aer- 
obic cultures were unremarkable; however, anaero- 
bic cultures showed a moderate to heavy growth of 
F. nucleatum. No Actinomyces grew on anaerobic 
cultures. 

One week later expression of the canaliculus 
caused an extrusion of nearly 0.5 ml of seropurulent 
material and four clumps of solid material, each 
approximately 2 to 3 mm in diameter. The patient 
continued to use the sulfonamide; when seen again 
two weeks later the right lower eyelid and the region 
of the inferior canaliculus appeared only slightly 
swollen and a small amount of mucoid secretion was 
expressed. The canaliculus was again irrigated with 
a sulfonamide solution without the release of any 
solid material. The patient continued the treatment 
and did not return for follow-up until six weeks 
later, at which time the inferior punctum appeared 
normal and he was asymptomatic. No material could 
be expressed from the nasal lacrimal appparatus and 
the sac was irrigated without obstruction. 


DISCUSSION 


The three cases described here all rep- 
resent typical examples of canaliculitis. 
Each had a unilateral chronic discharge 
of two months’ to two years duration. 
Each had erythema and edema of the 
medial one third of the lower eyelid in the 
area of the inferior canaliculus without 
present or past evidence of involvement 
of the lacrimal sac. Concretions within 
the canaliculus were present irf all three 
cases and a diverticulum of the canalicu- 
lus was noted at the time of operation in 
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«the two patients requiring surgery. All Actinomyces, are not always present in a 
three patients were thought to have Acti- Actinomyces infection. Other bacteria, a 

nomyces infections based on the morphol- such as Staphylococcus aureus, can form 
ogy of gram-stained material obtained similar granules." £ 
from the canaliculus. Unexpectedly, ma- Actinomyces is not a fungus, but is | 
terial from all three patients grew Fuso- classified as a gram-positive, non-spore- Bs 
bacterium and not Actinomyces. Particu- forming anaerobic bacillus.'4 Fusobacter- «e 
lar care was taken to wash the concretions ia are also anaerobic non-spore-forming 
to remove contaminants. bacilli; however, they are gram-negative 
Of the few published reports of cana- when stained by the Gram method.’ . 
licular infection caused by fusobacteria, These two organisms may be confused _ 
Burns and associates? found 21 cases of when identification is based on the mi- 
fusobacterial infection with ocular in- croscopic appearance of gram-stained _ 
volvement. Three of these cases had a material. Some non-spore-forming gram- 
unilateral conjunctivitis. In none of these positive anaerobic bacilli (such as Acti- _ 
cases was the infection limited to the nomyces) tend to loose their affinity for 
- canaliculus as in our cases, and in only crystal violet when stained by the Gram 
one case was a concretion found within method, which can lead to incorrect iden- 
the canaliculus. Burns and associates re- tification of an isolate as the gram-negative _ 
ported three additional cases of unilateral Fusobacterium species. The fusobac- 
conjunctivitis with canalicular involve- teria, although classified as gram-negative _ 
ment due to fusiform bacilli seen over an organisms, tend to show irregular ~ 
18-year period. There have been addi- gram-staining characteristics. Because _ 


tional single case reports of Fusobac- 
terium canaliculitis associated with spiro- 
chetes.10-11 A 
Fusobacteria are reported to be normal 
flora of the mouth and upper respiratory 
tract.!2 Pine, Shearin, and Gonzales,!? ob- 
tained lacrimal washings from 55 normal 
and diseased eves in an attempt to charac- 
terize the flora of the lacrimal duct. They 


were able to isolate Actinomyces in only — 


one case and did not report any isolates of 
Fusobacterium even though anaerobic 
cultures were performed on all washings. 
From their results we may assume that 
Fusobacterium is not part of the normal 
flora of the lacrimal canaliculus. 
Recovery of concretions from an infect- 
ed canaliculus has been reported to be 
diagnostic of mycotic canaliculitis and is 
often attributed to an Actinomyces infec- 
tion® (formerly called Streptothrix).® The 
so-calle sulfur granules, composed of 
aggregates of filamentous branching mi- 
croorgarfisms, classically associated with 


of the similar morphology and variable 
Gram-staining characteristics, isolates of 
F. nucleatum and F. necrophorum have 
been submitted to the Center for Disease 
Control as suspected Actinomyces." 
Caution should therefore be used if the 
diagnosis of Actinomyces canaliculitis is 
based solely on Gram-stained material. 
Definitive diagnosis as to the etiologic 


agent in cases of canaliculitis should be — 


based on appropriate cultures. 
Both Fusobacterium and Actinomyces 


are sensitive to penicillin®!2; however, 


definitive cure of a canaliculitis will not 
be effected until all concretions that may 


be present are removed either by surgery 


or mechanical expression.!>16 
SUMMARY 
Based on stained smears of material 


obtained from the canaléculus, three cases 
of canaliculitis were presumed to be 


caused by Actinomyces. Cultures of these 


cases showed Fusobacterium to be the 
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probable infectious agent producing the 
disease. 
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> USE OF B-SECTOR SCAN ULTRASOUND IN THE DIAGNOSIS 
OF BENIGN CHOROIDAL FOLDS 


WILLIAM E. CAPPAERT, M.D., EDWARD W. PURNELL, M.D., ° 


AND KAY ELLEN FRANK, M.D. 


Cleveland, Ohio 


In 1884, Nettleship! described cho- 
roidal folds in the macular and posterior 
polar areas of the eye. These alternating 
light and dark lines radiating from the 
optic disk across the macula were first 
thought to be striae of the retina. Howev- 
er, it was later found that these folds 
involved Bruch’s membrane and the cho- 
roidal layer of the eye. Although they are 
seen in a variety of orbital and ocular 
conditions, folds unassociated with orbit- 
al or central nervous system pathology, 
referred to by Hyvarinen and Walsh? as 
benign choroidal folds, are of particular 
interest. These have been attributed in 
some cases to a change secondary to 
shrinkage of the sclera, or to inflamma- 
tion of the orbit or paranasal sinuses.?” 

We describe the ultrasonic appearance 
of six patients with horizontal and para- 
papillary choroidal folds without associ- 
ated tumor or papilledema. In one case, 
the folds appeared after an attack of si- 
nusitis; one was associated with systemic 
lupus erythematosus; in four, no cause 
was established. 


METHODS 


Horizontal B-sector scans of the eye 
and orbit were taken with the patient in 
the seated position. As previously report- 
ed,4-® high-resolution serial horizontal 
sector scans of the globe were made using 
swimmer’s goggles, with a waterbath, and 
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coupling system. Scans are made auto- 
matically from the superior to the inferior 
orbital rim in 0.5-mm steps and photo- 
graphs are taken of each horizontal cross 
section (Fig. 1). The gray scale is suffi- 
cient to resolve two layers of the posterior 
coats of the globe, the retinal-choroidal 
layer and the scleral layer. The retina can 
be resolved separately only if it is de- 
tached. 


CASE REPORTS 


Case 1—A 50-year-old man was referred for serial 
B-sector scan ultrasonography in 1969. The refer- 
ring ophthalmologist had noticed a gradual increase 
in hyperopia of the patient’s left eye at a time when 
the patient complained of distortion of vision in that 
eye. His medical history was unremarkable with no 
signs or symptoms of recent or remote sinusitis or 
orbital inflammation. When we first examined the 
patient, visual acuity in the left eye was 6/15 (20/50) 
with a +1.75 diopter lens. There was no proptosis 
and the ocular movements were full without dis- 
comfort on motion of the eye. No pain was present 
on palpation of the globe and the eyes were white 
and quiet. Ophthalmoscopic examination revealed 
alternating light and dark lines through the central 
macular area, typical of choroidal folds (Fig. 2). 





Fig. 1 (Cappaert, Purnell, and Frank). Horizontal 
B-seetor scan of normal eye. Note normal posterior 
ocular curvature. 
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Fig. 2 (Cappaert, Purnell, and Frank). Case 1. 
Macular area of left eye with choroidal folds. 


Ultrasonography of the left eye demonstrated an 
abnormal flattening of the posterior polar area with 
scleral thickening. There was no ultrasonic evidence 
of an orbital mass lesion (Fig. 3). On the basis of a 
presumed diagnosis of scleritis, the patient was 
initially started on a regimen of 60 mg of systemic 
prednisone daily, gradually tapered and discontin- 
ued after eight weeks. No improvement in his condi- 
tion was evident after the prednisone therapy. Be- 
cause of the continued suspicion of an ultrasono- 
graphically undetectable retrobulbar mass lesion, a 
combined medial and lateral orbital exploration was 
carried out in October 1970. No tumor mass was 
found at the time of the exploration and biopsy 
specimens taken at that time were normal. The 
patient has been seen at six-month intervals for the 
past five years and repeated serial B-sector scan 
ultrasonography has continued to show flattening of 
the posterior aspect of the globe. There has been no 
further progression or evidence of orbital disease. 

Case 2—A 3l-year-old man was referred for B- 
sector scan ultrasound examination because macular 
choroidal folds had been noted on ocular examina- 
tion. The patient had a one-month history of a 
change in refraction in the left eye. He had been 
myopic in that eye and his visual acuity was now 6/6 
(20/20) without correction. On ophthalmoscopic ex- 
amination, we noted choroidal folds running hori- 
zontally through the macular area. On serial B-sector 
scan ultrasonography there was a flattening and 
thickening of the posterior coats of the left eye. No 
orbital mass was present. The patient has been 
observed without treatment. There has been no 
change in the ojghthalmoscopic or ultrasonic 
findings. 

Case 3—A 62-year-old man was referred for ultra- 
sonic examination because of distorted and de- 
creased vision of the left eye of approximately two 
months’ duration. On examination visual acuity in 


the involved eye was 6/30 (20/100). The ocular 
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movements were full and the pupils reacted normale 
ly. There was no proptosis or clinical evidence of 
retrobulbar or central nervous system disease. Oph- 
thalmoscopic examination revealed horizontal cho- 
roidal folds through the macular area. Serial B- 
sector scan ultrasound examination showed flatten- 
ing of the globe without an orbital lesion. No 
treatment was recommended and the patient was 
lost to follow-up. 

Case 4—A 50-year-old man first noticed the onset 
of monocular diplopia and blurring of vision in the 
left eye in August 1973. Examination by the pa- 
tient’s ophthalmologist showed choroidal folds in 
the left eye without proptosis (Fig. 4). Visual acuity 
in that eye was 6/120 (20/400). Results of radio- 
graphic and laboratory studies were normal and the 
patient was referred for ultrasonography of the left 
orbit to rule out an occult orbital tumor. Serial 
B-sector scan ultrasonography showed flattening 
and thickening of the posterior coats of the eye 
without evidence of an orbital tumor or orbital 
inflammation (Fig. 5). Fluorescein angiography 
demonstrated a characteristic alternating pattern of 
light and dark lines corresponding to the choroidal 
folds in the macular area (Fig. 6). A one-year 
follow-up without treatment shows no change in 
visual acuity and the ultrasonogram remains un- 
changed. 

Case 5—A 49-year-old man was first examined in 
1971 when he was referred by his ophthalmologist 





Fig. 3 (Cappaert, Purnell, and Frank). Case 1. 
Horizontal B-sector scan of left eye shows flattening 
of the posterior globe in the area between the 
arrows. 


Pia 
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Fig. 4 (Cappaert, Purnell, and Frank). Case 4. 
Macular area with horizontal choroidal folds. 


for blurred vision of the left eye. The patient was 
known to have systemic lupus erythematosus, but at 
the time of the initial examination was taking no 
medication. Visual acuity was 6/30 (20/100) in the 
involved eye and there was a relative central scoto- 
ma on visual field examination. No proptosis was 
present. Ophthalmoscopic examination showed hor- 
izontal choroidal folds through the macular area. On 
serial B-sector scan ultrasonography there was 
thickening of the posterior coats of the eye with 
flattening of the posterior aspect of the globe. Be- 
cause of the presumed diagnosis of posterior scleri- 
tis secondary to his collagen disease, the patient was 
started on 60 mg of prednisone therapy daily that 
was gradually tapered. Visual acuity gradually im- 





Fig. 5 (Cappaert, Purnell, and Frank). Case 4. 
Horizontal B-sector scan demonstrates flattening 
and thickening of the posterior globe in the area 
between the arrows. 
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Fig. 6 (Cappaert, Purnell, and Frank). Case 4. 
Fluorescein angiogram of the macular area. 


proved to 6/12 (20/40) over the next three months. 
The ophthalmoscopic appearance also improved 
and at the end of six months there was no evidence 
for the choroidal folds. Since that time there has 
been nø change in visual acuity and on a recent 
examination there was no evidence of choroidal 
folds. The ultrasonogram now appears normal. 
Case 6—A 42-year-old woman had pain when 
moving the left eye, associated with rhinorrhea and 
headache. Because of radiologically demonstrated 
ethmoid sinusitis she was treated with antihista- 
mines and antibiotics. The involved sinus was later 
drained and her ocular symptoms abated. Four 
weeks later, she again noted pain behind the left eye. 
One week later there was a decrease in vision in that 
eye. She was referred for further examination. On 
examination visual acuity in the involved eye was 
6/7.5 (20/25). Tangent screen visual field examina- 
tion showed an altitudinal scotoma inferior to cen- 
tral fixation. There was no proptosis. On ophthalmo- 
scopic examination there was atrophy in the superi- 
or temporal area of the optic disk. We also noted 
parapapillary and inferior temporal choroidal folds 
(Fig. 7). Results of a sedimentation rate test were 
normal. Fluorescein angiography demonstrated lack 
of perfusion and infarction of the superior temporal 
portion of the optic nerve head as well as the 
parapapillary choroidal folds (Fig. 8). Serial B- 
sector scan ultrasonography showed flattening and 
thickening of the posterior coats of the involved eye 
with evidence of edema in the immediate retroscle- 
ral area (Fig. 9). In addition, the B-sector scan 
showed elevation of the opti® nerve head. No mass 
lesion was present in the orbit. The patient was 
started on 60 mg of prednisone therapy daily and the 
choroidal folds gradually disappeared over six 
weeks (Fig. 10). The prednisone therapy was contin- 
ued in tapering doses for four weeks and then 
discontinued. At follow-up, ultrasonography contin- 
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Fig. 7 (Cappaert, Purnell, and Frank). Case 6. 
Parapapillary and inferior temporal choroidal folds. 





Fig. 9 (Cappaert, Purnell, and Frank). Case 6. 
Horizontal B-sector scan shows flattening of the 
posterior globe and retrobulbar edema in area be- 
ues to show mild flattening of the posterior coats of | tween arrows. 
the eye and retrobulbar edema, but less than was 


originally present. Visual acuity returned to normal. Age Cs Paani Sr S 
port an active posterior scleritis—one sec- 


DISCUSSION ondary to lupus erythematosus and the 
other following acute ethmoid sinusitis. 
In four of our cases no etiologic diagnosis 
was established. 

A consistent finding on serial B-sector 
scan ultrasonography was flattening of 


In two of our six cases of benign cho- 
roidal folds was clinical evidence to sup- 





e 
Fig. 8 (Cappaert, Purnell, and Frank). Case 6. 
Fluorescein angiogram demonstrating parapapillary Fig. 10 (Cappaert, Purnell, and Frank). Case 6. 


choroidal folds and lack of perfusion of the superior Resolution of choroidal folds after prednisone thera- 
temporal optic nerve head. py. 
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the posterior aspect of the globe with 
thickening of the posterior coats of the 
eye. Several showed edema in the imme- 
diate retrobulbar area. We found no ultra- 
sonic evidence for an orbital mass lesion 
in any of the cases. 

This finding should not be confused 
with the artifactual flattening and thick- 
ening of the posterior aspect of the globe 
produced by refraction of the sound 
waves by the crystalline lens as described 
by Baum.’ 

The association of choroidal folds with 
sinusitis in one patient (Case 6) is similar 
to three cases reported by Hyvarinen and 
Walsh? who also associated choroidal 
folds with sinus disease. In our patient, as 
in one case previously reported by them, 
there was an interruption of the ciliary 
circulation to one portion of the optic 
nerve head demonstrable by fluorescein 
angiography. 

In the two cases considered to be ac- 
tive, the patients responded to treatment 
with systemic prednisone with subse- 
quent resolution of the choroidal folds 
and restoration of vision. This was ac- 
companied by ultrasonic evidence that 
the globe had regained its normal posteri- 
or curvature in one case and had become 
less flattened in the other. Only one other 
patient was treated with prednisone and 
this failed to improve his vision or alter 
the ophthalmoscopic appearance, pre- 
sumably because of permanent scleral 
thickening and shrinkage. 

The concept of scleral shrinkage pro- 
ducing benign choroidal folds was first 
proposed by Norton.? Review of our 
cases indicates that there may be two 
separate types of benign choroidal folds, 
an acute stage and a subclinical chronic 
stage of the same disease process. 

Ultrasonic evidence supports the the- 
ory that the acute phase of the disease is 
accompanied by scleritis and retroscleral 
inflammation. It is tempting to conjecture 
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that the scleral flattening in the chronic 
form is secondary to a similar but clini- 


cally undetected scleral inflammatory 


process. The scleral flattening and the 
associated folds appear to regress when 
systemic corticosteroid therapy is admin- 
istered early in the disease process. 
Long-term follow-up indicates an irre- 
versible change in the sclera in the chron- 
ic stage. Treatment in these cases fails to 
alter the ophthalmoscopic or ultrasonic 
appearance. 

Although the diagnosis of benign cho- 
roidal folds is essentially based on the 
clinical appearance, the characteristic ul- 
trasonic findings without demonstrable 
orbital tumor can be valuable in estab- 
lishing the correct clinical impression. 


SUMMARY 


We studied six patients with benign 
choroidal folds, similar ophthalmoscopic 
findings, and no evidence of orbital mass 
lesions with B-sector scan ultrasonogra- 
phy that revealed thickened posterior ocu- 
lar coats, flattened globes, and retrobulbar 
edema. 
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COMPUTED TOMOGRAPHIC SCANNING IN THE a 
i MANAGEMENT OF RETINOBLASTOMA 


LEON GOLDBERG, M.B., B.CH., AND ALAN DANZIGER, D.M.R.D. 


Johannesburg, South Africa 


The management and possible cure of 
malignant disease is strongly influenced 
by the stage of the local lesion and the 
degree of spread. Ellsworth! and Bishop 
and Madson? emphasized the excellent 
prognosis of early treated retinoblastoma 
confined to the globe compared with met- 
astatic or even local orbital spread. 

Prognosis is better if the tumor is re- 
moved en bloc at the first operation than 
with attempted removal later by wide 
exenturation when orbital recurrences are 
detected.? 

Among people of lower socioeconomic 
development who may receive medical 
aid late, the mortality may be attributed 
not to the greater malignancy potential of 
the tumor but rather to delayed diagno- 
sis.4 This was shown to occur with the 
blacks (Bantu) of South Africa.>6 


PATIENTS AND METHODS 


Subjects—Four of the seven black chil- 
dren seen at St. John’s Eye Hospital, 
Baragwanath, Johannesburg, between 
August and November 1976 with retino- 
blastoma had obvious orbital spread and 
proptosis. In all seven patients computed 
tomographic scanning was used to assess 
extrascleral extension, the degree of orbit- 
al spread, and involvement beyond the 
orbit into the brain. 

In the children with leukocoria and the 
tumor clinically confined to the eye, the 
computed tomographic scan was used to 
ascertain if there was any extrascleral 
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extension that would warrant exentera- 
tion rather than enucleation as the pri- 
mary form of treatment. With evidence of 
spread beyond the orbit, palliation with- 
out mutilation can be offered. 

This investigation was also used to as- 
sess the response to treatment and possi- 
ble recurrence in three children treated 
previously, 

Instrument—All these patients were 
scanned with an E.M.I. scanner with a 
160 x 160 matrix. The 8-mm collimators 
were used for each of the eye cuts. Con- 
trast meglumine iotholomate (Conray 
280) was used on a milliliter per kilogram 
basis. 


CASE REPORTS 


Case 1—A 6-month-old boy had a large intraocu- 
lar lesion confirmed on computed tomographic 
scanning (Fig. 1) as localized to the globe. Enuclea- 
tion was performed. Examination under anesthesia 
three months later revealed no local recurrence or 
metastatic spread. 

Case 2—A 2-year-old girl had a blind proptosed 
right eye. The tumor was shown to be localized to 
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Fig. 1 (Goldberg and Danziger). Case 1, Tumor 
localized to right globe with no extraocular exten- 
sion. 
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optic nerve can be seen clearly. 


the orbit (Fig. 2). As there was no evidence of 
metastatic spread, exenteration was performed. His- 
tology revealed that the line of excision was clear of 
the tumor. 

Case 3—This 3-year-old girl had leukocoria in 
March 1976 but the parents refused all treatment. 
Six months later she had a disorganized proptosed 
eye. Computed tomographic scanning revealed ex- 
tensive cerebral infiltration (Fig. 3). The patient died 
two weeks later. 





Fig. 3 (Goldberg and Danziger). Case 3, Tomogra- 
phy shows gxtensive spread of tumor into the crani- 
um with cerebral involvement and displacement of 
the right lateral ventricle. The lesion at the posterior 
pole of the left eye conformed with an early retino- 
blastoma seen clinically in this eye. 
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Fig. 4 (Goldberg and Danziger). Case 4, Small 
residual tumor in remaining eye following radio- 
therapy three years before. The optic nerve can be 
clearly seen and is uninvolved. This was confirmed 
on histology. 


Case 4—This 5-year-old white girl had her right 
eye enucleated and the left irradiated at the age of 2 
years. She had developed radiation keratitis and 
cataract making visualization of the retina im- 
possible. The computed tomographic scan showed 
residual tumor (Fig. 4). Ultrasound had shown no 
lesion. 


RESULTS 


Using the computed tomographic scan- 
ner in assessing the children with retino- 
blastoma, we divided them into three 
groups parallel to the clinical staging of 
this disease: stage 1, ocular; stage 2, orbit- 
al: and stage 3, metastases. 

In addition to the computed tomogra- 
phic scan, investigations included x-ray 
films of skull and orbits, skeletal survey,’ 
x-ray films, cerebrospinal fluid cytology,” 
liver function tests, blood calcium and 
alkaline phosphotase estimation, and 
bone marrow aspiration. 

In patients confined to the globe (stage 
1) and poor visual prognosis for that eye, 
our treatment was enucleation. 

Patients in stage 2, with orbital but no 
metastatic involvement, were subjected to 
exenturation, local radiotherapy (4,500 
rads), and systemic cytotoxics. 
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Mutilating operations in which the 
whole lesion could not be removed were 
not performed in the patient in stage 3 
‘and paliative treatment only was given. 


DISCUSSION 


Ellsworth? noted the marked increase 
in mortality among those children with 
orbital recurrences following enuclea- 
tion. This could be attributed to failure to 
remove the diffuse tumor once orbital 
dissemination has occurred after section 
through tumor tissue at the time of enu- 
cleation. 

If, however, the extent of the tumor can 
be defined before operation and an exen- 
teration performed as a primary proce- 
dure, prognosis is improved. 

The computed tomographic scanner is 
useful in the assessment of many ophthal- 
mological problems.? We feel that it is 
invaluable in retinoblastoma. In those 
children in whom the computed tomo- 
graphic scan was used after initial treat- 
ment, interpretation was difficult. But, in 
all initial diagnoses of retinoblastomas 
this test was shown to have a definite 
place in the assessment and treatment of 
this disease. 
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SUMMARY 


We used the computed tomographic 
scanner in the assessment of ten cases of 
retinoblastoma in children. With each pa- 
tient the stage of the disease before opera- 
tion could be more accurately defined and 
therefore more definite treatment could 
be undertaken. 
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. GLIAL CELL PROLIFERATION IN HUMAN RETINAL DETACHMENT 
WITH MASSIVE PERIRETINAL PROLIFERATION 
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The major remaining obstacle to the 
reattachment of the detached human reti- 
na is epiretinal membrane formation, 
clinically referred to as massive perireti- 
nal proliferation.! The cellular constitu- 
ents of the membranes of massive perire- 
tinal proliferation from human eyes as 
studied by light microscopy appear to be 
fibrocytes or glial cells.? 

Similar membranes have been observed 
within both naturally occurring and ex- 
perimental retinal detachment in the ow] 
monkey.? The latter membranes have vary- 
ing morphological cellular characteristics 
by light microscopy, resembling pigment 
epithelial cells in areas adjacent to the 
retinal tears. 

Subsequent evidence has showed that 
some of the proliferating cells of massive 
periretinal proliferation in experimental 
retinal detachment are derived from pig- 
ment epithelial cells.+56 Such pigment 
epithelial cells within the vitreous cavity 
can undergo rapid proliferation and meta- 
plasia, forming aggregations of pigment- 
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ed macrophages, fibrocyte-like cells, and 
frank epithelial cells. Another source of 
the cellular constituents of experimental 
massive periretinal proliferation is retinal 
astrocytes, which grow through focal in- 
terruptions in the internal limiting mem- 
brane.” 

In this study we analyzed the cellular 
constituents of massive periretinal pro- 
liferation specimens from human eyes 
obtained by vitrectomy in rhegmato- 
genous retinal detachment, and compared 
the results with those obtained in the owl 
monkey. The results of the present stud- 
ies establish the relevancy of the previous 
experimental investigations of the cellu- 
lar characteristics of vitreal membranes to 
human massive periretinal proliferation. 


MATERIAL AND METHODS 


A vitrectomy via the pars plana was 
performed with the vitreous infusion suc- 
tion cutter (VISC) in 38 patients with 
severe massive periretinal proliferation. 
Two of 38 specimens were composed of 
closely packed glial tissue. A newly 
formed epiretinal membrane taken in a 
repeat membrane peeling procedure from 
an eye which previously had a glial mem- 
brane was also studied. In addition to 
removal of the vitreous, membranes were 
peeled from the retinal „surface to open 
retinal folds by a two-instrument tech- 
nique using a 21 gauge bent needle (Fig. 
1). The tissue was then aspirated from the 
vitreous cavity through the vitreous infu- 
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Fig. 1 (Van Horn and associates). Epiretinal membrane is being peeled from the surface of the detached 
retina (R) by a bent 21-gauge needle. The membrane previously was tightly adherent to the retina, holding 


the retina in convoluted folds. 


sion suction cutter after this instrument 
had cut the tissue into small pieces. To- 
gether with the specimen, fluid was aspi- 
rated from the vitreous cavity. This fluid 
consisted mostly of Ringer’s or lactated 
Ringer's solution but also of some liquid 
vitreous. The aspirate, collected in a sy- 
ringe, was then fixed in buffered cold 
glutaraldehyde. The original concentra- 
tion of the fixative was 6%. The final 
concentration was unknown, since it was 
always diluted with various amounts of 
aspirates (5 to 25 ml). The material was 
kept in the fixative at 4°C. It was then 
centrifuged and the sediment postfixed in 
phosphate-buffered osmium tetroxide, 
dehydrated in a graded series of ethanol, 
and embedded in an epoxy resin. Thick 
sections (1.5 p) for phase contrast micros- 
copy were stained with paraphenylene- 
diamine. Thin sections (0.05 pu) were 
stained with uranyl acetate and lead ci- 
trate. They were examined under electron 
microscopes. 

Several of the specimens were difficult 
to cut for transmission electron microsco- 
py (TEM) because they contained crystal- 


line deposits. Thick sections (1 u) of these 
specimens were prepared for scanning 
electron microscopy and energy-dis- 
persive x-ray analysis of the elemental 
composition of the crystalline material 
surrounding cracks in the section. Serial 
sections were cut for TEM to confirm that 
crystals were present in the areas ana- 
lyzed. Adjacent areas of tissue were ana- 
lyzed for comparison. 


RESULTS 


Both glial membranes were composed 
primarily of closely packed glial cell proc- 
esses (Figs. 2-5). Nuclei of cells were 
rarely seen. At the vitreal surface of one 
membrane, junctional complexes were 
present between the cellular processes, 
and microvilli-like structures extended 
from the cytoplasm into the vitreous 
(Figs. 2 and 3). In the other glial mem- 
brane, microvilli extended into a duct-like 
structure with junctional complexes seal- 
ing the lumen (Fig. 5). Similar glial mem- 
branes with duct-like structures were 
seen in the owl monkey (Fig. 6}. 

The cytoplasm of the cells contained 


y 





Fig. 2 (Van Horn and associates). Montage of a longitudinal section of a glial membrane. The inner 
limiting lamina (ILL) of the retina and vitreal collagen fibrils (C) were removed with the membrane. The 
cells at the base of the membrane have laid down a discontinuous basal lamina (BL). At the vitreal surface, 
numerous junctional complexes (arrows) are present and microvillous-like projections have formed. The 
“membrane” is composed primarily of glial cell processes. Only one nucleus (N) is seen in the section 


(x 6,000). 
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Fig. 3 (Van Horn and associates). Higher magnification of filaments, neurotubules, microvilli, and 
junctional complexes at vitreal surface in specimen seen in Figure 2. The processes contain loosely packed 
filaments and microtubules, sparse rough endoplasmic reticulum, and few mitochondria. N indicates 


nucleus (x9,000). 


loosely packed filaments (6 to 9 nm in 
diameter) oriented longitudinally in the 
cellular processes (Fig. 3). Microtubules 
were also present and were oriented in the 
same direction. A few cells contained 
more densely packed filaments and were 


similar in appearance to Müller cell proc- 
esses (Fig. 2). The intercellular spaces 
were narrow (30 nm) in areas pf closely 
packed cellular processes but Focal dila- 


tions (up to 2.5 um) were also seen 
(Figs. 2 and 3). ; 
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Fig. 4 (Van Horn and associates). Inner limiting lamina (ILL) of retina, vitreal collagen (C), and base of 
glial membrane seen in Figure 2. Hemidesmosomes and a discontinuous basal lamina (arrows) are present. 
The glial cell processes contain loosely packed filaments and microtubules (x 18,500). 


Cells toward the base of the glial mem- 
brane had laid down a discontinuous 
basal lamina and hemidesmosomes were 
present in those areas (Figs. 2, 4, and 5, 
bottom). Collagen fibrils (10 to 15 nm in 
diameter) were also seen in dilated inter- 
cellular spaces at the base of the glial 
membrane (Figs. 2, 4, and 5, bottom). The 
glial membranes in the owl monkey also 
had focalls dilated intercellular spaces 


and areas where a basal lamina had been 
laid down (Fig. 6). 


A new epiretinal membrane reformed 
in one of the eyes from which a dense 
glial membrane had been removed three 
weeks previously. The new membrane 
was composed primarily of single large 
cells with extensively developed rough 
endoplasmic reticulum (Fig. 7). The long 
profiles of endoplasmic reticulum were 
dilated and contained eleetron-dense ma- 
terial indicative of active protein synthe- 
sis. The new cells were surrounded by 
collagen (10 to 15 nm in diameter), fine 
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x 6,000). Bottom, Higher magnification of a portion 


( 


ine deposits (arrows) are extracellular. The cytoplasm of the glial cells contains 


like structure present at center left 
of the duct-like structure seen in Figure 5, top. Microvilli (Mv) extend into the lumen which i 


Fig. 5 (Van se and associates). Top; Low magnification of a tangential section of the other glial 


filaments, small dense mitochondria, and sparse rough endoplasmic reticulum. Microvilli (My) extend into 


membrane. Crysta 
the lumen of a duct- 


s sealed by 


~ 


junctional complexes. Hemidesmosomes and a discontinuous basal lamina (arrows) and filamentous 


material are present in the extracellular space (x 13,000). 
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Fig. 6 (Van Horn and associates). Top, Glial membrane in the owl monkey consists primarily of cellular 
processes. Portions of a nucleus (N) are only seen in the cell at the vitreal surface. A duct-like structure is 
present below center (x 5,500). Discontinuous basal lamina (arrows) is present between some of the cellular 
processes. Bottom, Higher magnification of duct-like structure containing microvilli (Mv). Cellular 
processes contain fine filaments and microtubules (x 12,000). 
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Fig. 7 (Van Horn and associates). Cells and connective tissue in newly formed membrane in the same 
patient shown in Figures 2 and 3. The cell is large and contains a nucleus (N), and abundant profiles of 
rough endoplasmic reticulum with dilated cisternae filled with electron-dense material ( 7,500). 


fibrillar material, and fibrin with a perio- 
dicity of about 20 nm. The new mem- 
brane also contained free pigment gran- 
ules, pigment-containing macrophages 
(Fig. 8), and a few processes of cells with 
closely packed filaments. Portions of the 
specimen from the original glial mem- 
brane from this eye also contained colla- 
gen, free pigment, and pigment-con- 
taining cells adjacent to the closely 
packed glial cell processes. 

Aggregations ef electron-dense spicules 
were observed between the cells in one of 
the membranes (Fig. 4). Energy-dis- 
persive x-ray analysis of the crystals 


showed they were composed of calcium 


and phosphorous (Figs. 9 and 10). 


DISCUSSION 


The critical characteristic of an experi- 
mental model is its correlation with the 
human condition. The close correlation 
between the experimentally produced 
and naturally occurring massive perire- 
tinal proliferation in the owl monkey has 
been previously established.* The credi- 
bility of those experimental findings re- 
quired correlation of histological and ul- 
trastructural findings in experimental 
massive periretinal proliferation with 
those in human specimens. To have pure 
epiretinal membranes, we have accumu- 
lated human massive periretirfal prolife- 
ration specimens collected at the time of 
vitrectomy. 
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Fig. 8 (Van Horn and associates). Pigment-containing cells in the same specimen seen in Figure 7 


(x 13,5000). 


The cellular characteristics of the epire- 
tinal membranes in both owl monkey and 
human can be classified in two broad 
groups—glial cells and pigment epi- 
thelial-like cells. The glial membranes we 
studied were composed primarily of 
closely packed glial cell processes. They 
were identified as glial cells because the 
cytoplasm of the processes contained lit- 
tle besides loosely packed filaments and 
microtubules oriented longitudinally and 
because few nuclei were seen. Microvilli 
and junctional complexes between the 
cells were present in duct-like structures 
or at the vėtreal surface of the membrane, 
and a discontinuous basal lamina was 
laid down by some of the cells. 





Fig. 9 (Van Horn and associates). Scanning elec- 
tron microscopy of a crack in a l-um thick epoxy 
embedded section of the same specimen seen in 
Figure 5 (x 1,000). 
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Fig. 10 (Van Horn and associates). Energy-dispersive x-ray spectra of peaks for calcium (left) and 
phosphorous (right). Vertical lines are counts from crystalline material surrounding crack seen in Figure 9. 
Dots are counts from adjacent tissue. Both calcium and phosphorous are more highly concentrated in the 


crystalline material. 


Machemer and Norton? described simi- 
lar glial membranes formed by migration 
and proliferation of astrocytes from the 
retina (forming preretinal and subretinal 
proliferation) in the owl monkey. The 
membrane from an owl monkey eye was 
remarkably similar in appearance to 
membranes in the human eye (Fig. 6). In 
the owl monkey, such clumps of prereti- 
nal glial cells were connected to the retina 
by thin bridges of tissue. After tritiated 
thymidine injection into the vitreous cav- 
ity of owl monkey eyes autoradiography 
showed labeling of glial cell nuclei, indi- 
cating that DNA synthesis was occurring 
in preparation for cell division.” Pigment 
epithelial cell proliferation as a compo- 
nent of experimental massive periretinal 
proliferation in the owl monkey was de- 
tailed by Machemer and Laqua.! 

Rentsch® described a similar prolifera- 
tion of glial cells after mechanical injury 
of a rabbit retina. The membrane was 
connected to the retina by extension of 
radial Miiller fibers and contained those 
processes as well as cells of astrocytic 
character with a clearer cytoplasm and 
abundant microfibrils. 

Foos? described the ultrastructural fea- 
tures of simple epiretinal membranes in 
four human eyes surgically enucleated for 


unrelated ocular conditions or orbital le- 
sions. The membranes were composed 
exclusively of glial cells and were 
similar in appearance to those described 
in the present study. Bellhorn and associ- 
ates!° correlated the clinicopathology and 
ultrastructure of two human eyes with 
idiopathic preretinal macular fibrosis. 
Both of these lesions consisted of layers 
of glial cells on the retinal surface sim- 
ilar in appearance to those we have de- 
scribed. 

It is interesting to compare the ultra- 
structure of the cells in the original glial 
membrane in the first patient examined in 
our series to those in the membrane that 
reformed after the first vitrectomy. The 
cellular components may be different in 
the new membrane because the cells are 
proliferating along the retinal surface in a 
replacement fluid (lactated Ringer’s solu- 
tion) rather than on the scaffolding pro- 
vided by vitreous collagen. It is also pos- 
sible that the newly formed membrane is 
composed of another kind of cell. The 
presence of extensively developed rough 
endopiasmic reticulum indi¢ates high 
metabolic activity. Additionally, the large 
compact shape of the cell and the lack of 
oriented filaments may indicate a fibro- 
cyte-like cell of pigment epithelial origin. 


oe 
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However, young proliferating glia can 
assume similar characteristics. 

To our knowledge, calcification in pre- 
retinal membranes has not been previous- 
ly reported. Similar spicule-like crystals 
have been observed by electron microsco- 
py in other disorders such as early carti- 
lage calcification.!! Energy-dispersive 
x-ray analysis is a new technique being 
applied to biological tissues and provides 
confirmation of TEM evidence for the 
presence of calcium phosphates. In the 
past, x-ray diffraction combined with 
TEM was used to identify crystalline 
materials in hard calcified tissues. The 
needle-like microcrystals in bone have 
been shown to actually be the edge of 
small, thin platelets.!? This may have 
been the case in our specimens as well. 


SUMMARY 


By transmission electron microscopy 
we studied 38 epiretinal membranes ob- 
tained from human eyes by vitrectomy 
operation in rhegmatogenous retinal de- 
tachment. Two of the membranes were 
composed of closely packed glial cell 
processes. The cytoplasm of the glial cell 
processes in both membranes contained 
little besides loosely packed filaments 
and microtubules. Microvilli protruded 
from the cells at the vitreal surface of one 
of the membranes. Junctional complexes 
were present between the cells only at the 
vitreal surface. In the other glial mem- 
brane, microvilli extended into a duct-like 
structure with junctional complexes seal- 
ing the lumen. A discontinuous basal 
lamina was laid down by cell processes at 
the retinal side of the membranes. Similar 
glial membranes, formed by migration 
and proliferation of astrocytes from the 
retina, were seen in owl monkeys with 
experimental and naturally occurring reti- 
nal detachment. A new epiretinal mem- 
brane (reformed in one of the eyes from 
which a dénse glial membrane had been 
removed three weeks previously), was 
composed primarily of single large cells 
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with extensively developed rough endo- 
plasmic reticulum. The new cells were 
surrounded by collagen, fine fibrillar ma- 
terial, and fibrin. The new membrane also 
contained free pigment granules and 
pigment-containing macrophages. Addi- 
tionally, we observed spicule-like crystals 
between the cells in the glial membrane 
specimens, identified as calcium phos- 
phates by energy-dispersive x-ray analy- 
sis. : 
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> RESULTS OF VITRECTOMY . 
FOR RARE PROLIFERATIVE AND HEMORRHAGIC DISEASES 


GIORA TREISTER, M.D., AND ROBERT MACHEMER, M.D. 


Š Miami, Florida 


Previous publications on the results of 
pars plana vitreous surgery report few 
cases of rare hemorrhagic and prolifera- 
tive diseases. Machemer and Norton! 
cited three cases of Eales’ disease and 
two cases of hemorrhagic telangiectasia; 
Peyman, Huamonte, and Goldberg?” de- 
scribed five patients with sickle cell dis- 
ease and five cases of an unknown vascu- 
litis.2 Most of the cases represented early 
experience with vitreous surgery; the re- 
sults, therefore, may not be representative 
for what can now be accomplished. 

All patients described in this report 
underwent pars plana vitreous surgery by 
one surgeon (R.M.) using the vitreous 
infusion suction cutter, often in combina- 
tion with a posterior lentectomy, as de- 
scribed previously.4° Preretinal mem- 
branes were removed with the hooked 
needle. 

Vasculitis of unknown origin—The di- 
agnosis of a proliferative disease causing 
a vitreous hemorrhage is difficult. The 
disease is often advanced and typical le- 
sions can no longer be recognized. 

Under the heading of vasculitis of un- 
known origin, we report seven cases (Ta- 
ble 1). Most of them were referred with 
the diagnosis of Eales’ disease. However, 
lack of detailed diagnostic studies makes 
it impossible to confirm this diagnosis. 

The eyes had undergone vitreous hem- 
orrhages and vitrectomies were per- 
formed. After removal of the hemorrhage, 


From the Bascom Palmer Eye Institute, Universi- 
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cayne Annex, Miami, FL 33152. 


vascularized posterior or peripheral pro- 
liferations, or both, became visible in 
addition to ensheathed vessels. During a 
careful attempt to remove peripheral pro- 
liferations, retinal holes were produced in 
two eyes. Both were successfully treated 
with a buckle during the same surgical 
procedure. The eyes were observed for six 
to 15 months (median, eight months). 
Vision in all but one eye improved and 
most had major visual improvement. Re- 
bleeding occurred in one eye. Two other 
eyes developed rubeosis iridis, but re- 
tained improved vision. 

Peyman, Huamonte, and Goldberg? de- 
scribed visual improvement in three eyes 
with a vasculitis of unknown origin, but 
one eye developed corneal edema. Anoth- 
er report,® presumably including these 
three eves, described five eyes (follow-up, 
five to 13 months): three eyes were suc- 
cessfully treated, and vision further de- 
creased in two eyes. 

Contrasting our results for this prolifer- 
ative disease with those in proliferative 
diabetic retinopathy, it appears vasculitis 
of unknown origin has a better visual 
prognosis (six out of seven cases with 
visual improvement with median follow- 
up of eight months) than diabetic cases 
with a 53% success rate (median follow- 
up, seven months).® 

The importance of long-term follow-up 
in evaluation of the results is stressed by 
late complications observed up to 11 
months after the initial surgery. Case 2 is 
such an example where an initial major 
visual improvement ended in phthisis 
bulbi. Rubeosis iridis (Cases 6 and 7) 
certainly is an ominous sign despite major 
visual improvement. One should always 
keep in mind that vitrectomy is a sympto- 
matic treatment in these cases. The un- 
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derlying disease process is probably not 
affected. 

Surgical thoroughness in the treatment 
of proliferative diseases is important. Pro- 
liferations must be severed from all their 
connections to the retina to avoid further 
contractions with resultant traction de- 
tachment. Peripheral proliferations are 
difficult to isolate. One should try at least 
to eliminate all connections of these pro- 
liferations to the posterior part of the eye 
and to isolate them as much anteriorly as 
can be done safely.4> 


CASE REPORT 


A 33-year-old white man (Table 1, Case 1) had no 
visual difficulty until the age of 30 when a sudden 
decrease in vision occurred due to a vitreous hemor- 
rhage in both eyes. A retinal perivascular inflamma- 
tion and pulmonary tuberculosis were diagnosed 
and the patient was treated with tuberculostatics for 
six months. One year later new hemorrhages oc- 
curred and again a perivasculitis was observed in 
both eyes. 

When we saw him in May 1972, vision in the right 
eye was 6/15 (20/50), and in the left eye hand 
movements. The right eye had a normal anterior 
segment. Fresh blood was seen in the inferior vitre- 
ous cavity. Arterioles superior to the macula showed 
dilatation and white sheaths. Intraretinal hemor- 
rhages were seen in this area. Equatorially there 
were vessels showing dilatation. The left eye 
showed flare with pigmented cells floating in the 
anterior chamber. The lens was cataractous and the 
vitreous was filled with dense whitish opacifica- 
tions. 

A vitrectomy was performed on the left eye. After 
removal of the cataractous lens with the vitreous 
instrument, the hemorrhagic vitreous was removed 
with ease. A vascularized strand extending from the 
disk to the nasal superior periphery was severed 
from all connections to the vitreous (Fig. 1). 

The postoperative course was uneventful. The 
patient reported a rapid improvement in vision and 
no further hemorrhage occurred in this eye. Ten 
months after the operation, vision was 6/15 (20/50). 


Sickle cell retinopathy—Retinopathy is 
common in sickle cell disease (Table 2). 
Venous tortuosities, aneurysmal dilata- 
tions, obliteration of peripheral vessels, 
and arteriovenous anastomoses are typ- 
ical. Neovascularization and fibrous 
proliferation commonly occur in the tem- 
poral periphery. Vitreous hemorrhages 
obscure the view of the fundus. Traction 
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or rhegmatogenous retinal detachments 
occur, usually in the vicinity of neovascu- 
larizations. : 

Three eyes with sickle cell retinopathy 
underwent vitrectomy either to remove 
vitreous blood or to treat a traction retinal 
detachment. They were followed from 28 
to 56 months postoperatively. Initially all 
eyes had major visual improvement. Visu- 
al acuity in one eye (Case 3) decreased to 
no light perception because of repeated 
severe hemorrhages and untreatable sec- 
ondary glaucoma. Another eye (Case 1) 
had visual decrease caused by anterior 
segment ischemia with cataract for- 
mation, and hypotony after a buckling 
procedure. Ryan and Goldberg’ reported 
anterior segment ischemia following 
buckling in sickle cell hemoglobinopathy 
in 71% of patients with sickle cell disease 
vs a 3% incidence in normal patients. 

Peyman, Huamonte, and Goldberg? de- 
scribed five patients with sickle cell dis- 
ease treated with vitrectomy. Vision was 
improved in four. One eye developed 
intractable secondary glaucoma caused 
by repeated severe hemorrhages as did 
our Case 3. 

Our second case is of special interest 
since another traction detachment caused 
by vitreous and preretinal membranes de- 
veloped after the vitrectomy. This case 
demonstrates what can happen if cortical 
vitreous and preretinal membranes are 
left in the eye. At the time this vitrectomy 
was done, the two-instrument tech- 
nique*® that permits peeling of such 
membranes was not yet developed. Corti- 
cal vitreous can detach and serve as a 
scaffold for proliferations that form con- 
tracting membranes and exert traction on 
the retina. Therefore, one has to make a 
conscientious effort at the time of vitreous 
surgery to remove as muck preretinal ma- 
terial as possible. This may not be easy 
since the vitreous and possibly preretinal 
membranes are transparent and therefore 
barely visible. Indirect signs such as cel- 
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Fig. 1 (Treister and Machemer). Case 4, Fundus photographs of patient with retinal vasculitis after 
vitrectomy. Left, Avascular preretinal membrane extends into nasal periphery. Right, Peripheral ensheathed 
vessels are visible. 


lophane crinkling of the retinal surface, 
tortuousity and stretching of vessels, and 
occasional decrease of vessel visibility 
help in finding the preretinal membranes. 


CASE REPORT 


A 43-year-old black man (Table 2, Case 2) with the 
diagnosis of sickle cell trait (hemoglobin SA) had 
been myopic since the age of 15 years. Four years 
before we saw him, he had had a first episode of 
bleeding in the left eye, which had been treated with 
photocoagulation. Two weeks before he was seen by 
us, he noticed some visual decrease in the left eye. 
On examination in June 1972, visual acuity with 
high myopic correction was 6/9 (20/30) in the right 
eye and 6/120 (20/400) in the left eye. Intraocular 
pressure was normal. The right eye appeared nor- 
mal. The left eye had a normal anterior segment, but 
the vitreous cavity had several layers of reflecting 
membranes with holes through which the fundus 
was fairly visible. The retina superiorly and nasally 
to the disk was detached by a proliferative strand 
still adherent to the vitreous (Fig. 2). A plateau-like 
traction detachment was visible surrounded by 
heavily pigmented chorioretinal scars extending 
around the periphery. Aneurysmal dilatations and 
arteriovenous anastomoses were present in the tem- 
poral periphery. 

-= We performed a vitrectomy. During the operation, 
multi-layered vitreous membranes were cut. Then 
we severed all connections of the vitreous to the 
retina posteriorly. We had to leave a peripheral ring 
consisting of several vitreous membranes intact to 


avoid damaging the peripheral retina, but radial cuts 
were made into these membranes wherever possible. 
We found no retinal holes and, therefore, performed 
no buckling procedure. The postoperative course 
was uneventful and the posterior retina settled 
quickly. Most of the retina in the periphery flattened 
out and vision returned to 6/15 (20/50). 

In August 1973, the patient returned complaining 
of decreased vision in the left eye of five days’ 
duration. On examination the visual acuity was 6/80 
(15/200). The intraocular pressure was normal. The 
lens showed posterior subcapsular changes. Oph- 
thalmoscopy revealed many vitreous bands, espe- 
cially peripherally and anteriorly. The retina was 
almost completely detached. Fine peripheral mem- 
branes were seen close to the disk area, pulling on a 
stalk of tissue superior to the disk where previously 
a vitreous strand had been severed (Fig. 2). Inferior- 
ly there was an area of retinoschisis with a small 
hole in the inner layer of the retina. 

Again a vitrectomy was performed. During the 
operation many membranous sheaths were found in 
the peripheral vitreous cavity, as well as one over the 
macular area like a trampoline. Using a hooked 
needle, we removed as many membranes as possi- 
ble. Then we treated the eye with circumferential 
cryotherapy and placed a 5-mm silicone sponge 
around the eye. We added an intraocular tamponade 
with a mixture of SFs and air and drained subretinal 
fluid. Postoperatively the retina attached and the 
area of schisis flattened out. y 

When last seen in May 1976 the patient had a 
visual acuity in the operated eye of 6/120 (10/200) 
and normal intraocular pressure. The lens had de- 
veloped a moderately dense posterior subcapsular 
cataract, only partially compatible with the de- 
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cfeased visual acuity. The retina was attached; no 
hemorrhages or vitreous membranes were found. 


Presumed toxocariasis—The larva of 
the common ground worm of the dog or 
cat may cause inflammatory lesions in the 
eye. There are two common types of toxo- 
cariasis of the eye.8 Most often, a singular 
white elevated mass is seen in the macu- 
lar area. The vitreous usually is not affect- 
ed. The second type is characterized by 
vitreous haze and an intraocular mass 
located posteriorly or anteriorly. There 
may be a retinal detachment. Histopatho- 
logically, the single lesion is an eosino- 
philic granuloma in which the worm may 
be found, or there may be a diffuse en- 
dophthalmitis with a secondary pannus 
formation.® The following cases are given 
as examples of toxocariasis. The diagnosis 
is based on the referring physician’s ex- 
aminations and the compatibility of our 
clinical findings with this diagnosis. 

Three cases with presumed ocular toxo- 
cariasis had progressive traction detach- 
ments. After vitrectomy they were fol- 
lowed from nine to 26 months. In all 
cases reattachment of the retina was pos- 
sible after removal of the traction. Two 
eyes (Cases 2 and 3) achieved a good 
visual result. The third eye (Case 1) will 
probably have good vision after removal 
of the cataract that developed postopera- 
tively. All cases were beyond the active 
inflammatory stage since postoperatively 
the eyes remained quiet. 

Traction on the retina was caused by 
transvitreal membranes, but also by mem- 
branous sheaths in the immediate vicinity 
of the retina. These sheaths had to be 
carefully lifted and sometimes peeled 
from the retinal surface before they could 
be cut. The granuloma had to be severed 
carefully from all connections to the sur- 
rounding vitreous (Cases 1 and 2). A 
peripheral membrane overlying the pars 
plana was difficult to attack (Case 3). 
Despite afi attempt to reduce future con- 
traction by making radial cuts into it, this 
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membrane contracted further postopera- 
tively to such a degree that the retina 
came off twice. Only after a final scleral” 
resection performed to adjust the length 
of the eye wall to the short and shrunken 
peripheral retina, was the retina finally 
attached. 


CASE REPORT 


A 12-year-old white boy (Table 2, Case 3) who had 
a dog as a pet had been observed for five years 
because of presumed peripheral larval granuloma in 
his left eye. He suffered repeatedly from uveitis 
which was fairly well controlled by a combination 
of topical, oral, and subtenon corticosteroids. The 
patient developed band keratopathy and a posterior 
subcapsular cataract. An occasional elevation of 
intraocular pressure had been controlled with aceta- 
zolamide (Diamox). He maintained vision in the 
range of 6/60 to 6/90 (20/200 to 20/300). He devel- 
oped an inferior traction retinal detachment. 

We saw the boy in July 1975. The right eye was 
normal. The visual acuity of the left eye was 6/120 
(10/200); intraocular pressure was 18 mm Hg. The 
cornea showed band keratopathy nasally and tem- 
porally. The anterior chamber had 1+ cells but no 
flare. There was a slight discoloration of the iris and 
ectropion uveae on the temporal side of the sphinc- 
ter. The lens had a dense posterior polar cataract 
(Fig. 3). The anterior vitreous was opacified by 
rather dense membrane located behind the lens. The 
inferior retina was detached, including a macular 
area (Fig. 3). There was a strong and dense strand 
extending from the disk toward 7 o'clock in the 
region of the pars plana. The pars plana was covered 
with white scar tissue from the 2 to the 9 o’clock 
meridians. Traction on the peripheral retina was 
creating a fold parallel to the ora serrata. 

The cataractous lens was easily removed and the 
anterior vitreous membranes were also easily cut. 
Posteriorly, the vitreous was totally liquified except 
for the strand coming from the disk extending to the 
periphery. This strand was excised. The retina was 
shallowly but totally detached. The long duration of 
the detatchment was indicated by subretinal 
strands. We could not remove the dense scar tissue 
over the pars plana area. But, to reduce potential 
concentric shrinkage with detachment of the pars 
plana, we made several radial cuts with vitreous 
scissors introduced through the pars plana nasally 
and also temporally. The eye was then treated with 
cryotherapy between the 2 and 11 o'clock meridians 
and air was injected for internal tamponade. 

Posteperatively, the retina reattached completely. 
However, four weeks after the operation, the inferior 
retina detached again. Contraction of the remaining 
peripheral scar tissue was apparently the cause of 
the detachment. We observed rather heavy traction 
at 7 o’clock on the retina but found no retinal hole. 
We performed a scleral buckling procedure with an 
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Fig. 2 (Treister and Machemer). Case 2, Fundus photographs of patient with sickle cell trait. Left, 
Traction detachment near the disk caused by vitreoretinal membranes. Right, Despite removal of the 
vitreally located membranes, a preretinal membrane in the same location not removed during vitreous 
surgery caused redetachment of the retina one year after the original vitrectomy. This indicates the necessity 


of preretinal membrane removal. 


encircling 3-mm silicone band and cryotherapy. 
However, the retina did not settle despite the high 
circumferential buckle. Again no retinal hole could 
be blamed for the detachment. Since the retina was 
under tension, and shrinkage was seen nasally, this 
time we did a scleral shortening procedure. The 
inferior one half of the eye was shortened by creat- 


ing a 5- to 6-mm wide scleral bed, which was treated 
with diathermy. Subretinal fluid was drained and a 
3-mm silicone band was placed around the eye after 
cryotherapy. The retina reattached quickly; vision 
improved rapidly (Fig. 4). 

Seventeen months after the original vitrectomy 
procedure vision was 6/22 (20/70) with a corrective 





är » 
Fig. 3 (Treister and Machemer). Case 3, Preoperative photographs of patients eye with presumed 
toxocariasis. Left, Dense posterior subcapsular cataract. Right, Inferior traction retinal detachment. 
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Fig. 4 (Treister and Machemer): Postoperative fundus photographs of same eye shown in Figure 3 after 
vitrectomy. Left, Attached retina. Right, Peripheral white ring of scar tissue with radial incision becomes 
easily visible after scleral resection and circumferential buckling. 


contact lens. The eye was absolutely quiet. The 
retina was completely attached and the intraocular 
pressure was normal, 


Retrolental fibroplasia (RLF) and RLF- 
simulating diseases—Retrolental fibro- 
plasia is oxygen-induced damage to reti- 
nal vessels with secondary proliferation 
usually in the temporal periphery of the 
retina, occurring in premature babies. 
Patz!® presented a classification of the 
active and cicatricial stages of this dis- 
ease. 

The late cicatricial stages are of concern 
to the vitreous surgeon. The disease pro- 
cess has come to a standstill, but hope for 
spontaneous regression or improvement 
with cryotherapy does not exist. Slightly 
modifying the classification of Patz,!° one 
finds, in grade 3, an opaque tissue mass in 
the temporal periphery with dragged reti- 
nal vessels and vitreoretinal traction be- 
tween disk and periphery, causing a reti- 
nal fold or detachment. In grade 4 the 
retina becomes folded and highly de- 
tached cévering a part of the pupillary 
area. Proliferated tissue and vitreous 
strands afe visible. In grade 5 the retropu- 
pillary space is filled with highly de- 


tached and heavily folded retina indistin- 
guishable from proliferated tissue. 

More difficult to diagnose are rare cases 
that clinically belong to Coats’ syndrome 
with extensive subretinal exudates, telan- 
giectasis, and tortuosity of the retinal ves- 
sels. However, the history is so strongly 
suggestive of RLF that they have to be 
grouped here. 

Recently, it has become evident that 
vascular proliferations identical to the 
picture of RLF can occur in conditions 
totally unconnected with oxygen expo- 
sure.!! To the surgeon they pose the same 
problems and are judged by the same 
criteria as RLF. 

Two patients with the picture of cicatri- 
cial RLF (Table 3, Cases 1 and 2), two 
with symptoms simulating Coats’ disease 
(Cases 3 and 4), and one (Case 5) with a 
clinical appearance of cicatricial RLF, 
but no history of prematurity and oxygen 
exposure, underwent Vitreous surgery. 
The patients were observed from 13 to 36 
months (median 20 months). Of these five 
eyes, three had improved vision, while in 
one eye vision was preserved and one eye 
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was inoperable, Cases 1 and 5 presented 
the clinical picture of a grade 3 RLF. Both 
„were successfully treated and vision was 
either preserved or improved. Case 1 was 
a grade 5 RLF and was not amenable to 
surgical therapy since it was impossible 
to separate proliferative tissue from the 
totally detached and scarred retina. 
From this limited experience, it appears 
that the cicatricial stages of grade 3 and 
perhaps even grade 4 are amenable to 
therapy as long as it is possible to elimi- 
nate intravitreal and especially preretinal 
membranes. These pose a special prob- 
lem since they are often multilayered and 
intimately connected with the peripheral 


retina, as Tasman!* emphasized. If it is 


not possible to remove these membranes 
sufficiently (Case 2), recurrence of a trac- 
tion detachment may occur. 

In grade 5 with total detachment and 
contraction of the retina behind the lens, 
such a degree of scar tissue formation 
involving vitreous and retina has oc- 
curred that separation of the two tissues is 
no longer possible (Case 3). 

We have operated on two patients with 
exudative RLF to remove vitreous blood 
and proliferative tissue (Cases 3 and 4). 
Both eyes have shown remarkable visual 
results over a follow-up period of be- 
tween 13 and 24 months. This is encour- 
aging since both patients were one-eyed. 

Cholesterol deposits (Case 3) can be 
washed out of the subretinal space by 
using the following technique: After re- 
moving the vitreous while the vitreous 
infusion suction cutter is in the vitreous 
cavity, a drainage site is prepared for 
subretinal fluid in the location where the 
retina is elevated and anterior enough for 
insertion of a 22-gauge needle. With this 
needle, fluid is infused into the subretinal 
space while sineultaneously fluid is aspi- 
rated by the intravitreally located vitreous 
infusion suction cutter. Then the needle 
is retracted and, while the vitreous cavity 
is refilled with fluid, subretinal fluid is 
drained. A yellowish fluid with crystals 


| ERE (TPT Ri ey ee ek eae el ae eee 
AMERICAN JOURNAL OF OPHTHALMOLOGY 


SEPTEMBER, 1977 


(presumably cholesterol) escapes through 
the drainage site. The maneuver is repeat- 
ed several times. One has to be careful not 
to damage the retina with the subretinal 
infusion stream. Therefore, the needle 
must be inserted obliquely and aspiration 
with the vitreous infusion suction cutter 
from inside the vitreous cavity must be 
gentle. 


CASE REPORTS 


A 14-year-old white girl (Table 3, Case 4) had 
been born prematurely, weighing 1,360 g. She suf- 
fered from a neonatal respiratory distress syndrome 
and was placed in high oxygen tension for some 
time. Her postnatal growth and development were 
somewhat slow. At the age of 3 years her right eye 
was blind and had a white reflex behind the pupil. It 
was enucleated. Pathological diagnosis at that time 
was RLF. 

The left eye was said to be “normal” during 
repeated examinations and vision was normal until 
age 12 years when the girl complained about float- 
ers. But it was not until she was 14 that a sudden 
decrease in vision occurred, at which time a vitreous 
hemorrhage and retinal vascular abnormalities were 
found. Proliferative bands were in the superior 
fundus and at the disk with lipid infiltration and 
cholesterol crystals in the macular area. Extensive 
tests ruled out diabetes. The diagnosis of Coats’ 
disease was considered and a review of the histolog- 
ical sections of the enucleated eye were thought to 
be compatible with this diagnosis. The left eye was 
then photocoagulated and treated with corticoster- 
oids for several months. Vision improved briefly; 
however, recurrent hemorrhages decreased her vi- 
sion to hand movement. 

When the girl was seen in April 1975, the right 
orbit was anophthalmic. Vision in the left eye was 
finger-counting at one foot. The intraocular pressure 
was 18 mm Hg. The anterior segment was normal. 
There was reddish opaque vitreous behind a clear 
lens. The bright-flash electroretinogram'! was nor- 
mal. 

We performed a vitrectomy. After removing the 
gelatinous opaque vitreous, we removed a prolifera- 
tive stalk originating from the disk. At this point 
beginning opacities of the lens and blood deposits 
on the surface of the lens that could not be washed 
away impeded further surgery. Therefore, we did a 
lentectomy with the vitreous instrument. We isolat- 
ed and cut off another proliferative stalk temporal to 
the macula. It was difficult to peel vitreous and 
proliferative tissue free from the retinal surface and, 
during such an attempt, tiny retinal holes were 
created in the periphery. We treated the sclera with 
cryotherapy and used a 3-mm silicone band to 
ot A the eye. Gas served as intraocular tampon- 
ade. 

Vision improved immediately to 6/150 (8/200). 
The retina remained attached. Yellowish intraretinal 


y 


VOL. 84, NO. 3 


exudates were seen in the macular area and along the 
superior and inferior temporal vascular arcades. 
Telangiectatic vessels were found temporally inferi- 
or to the macula. Twenty-four months after the 
surgery, corrected vision was 6/24 (20/80). Intraocu- 
lar pressure was 24 mm Hg. Posteriorly a circumfer- 
ential buckle with attached retina was seen. There 
were remnants of a proliferative stalk at the disk. 
The macula was still surrounded by circinate mate- 
rial although much less so than previously. Just 
nasal to the fovea was a white, partially pigmented 
mound, presumably caused by proliferated pigment 
epithelium with overlying intraretinal exudates. 
Temporally inferior to the macula, close to an old 
photocoagulation scar, there were ectatic retinal 
vessels (Fig. 5). 

A 16-year-old girl (Table 3, Case 5) had been the 
product of a full-term pregnancy. The delivery was 
uncomplicated and the infant had a normal birth 
weight of 3,400 g. When she was 18 months old, 
strabismus was noted and a muscle operation per- 
formed. At the same time, a slight myopia was 
corrected with glasses. At age 15 years, an ocular 
examination revealed changes considered typical for 
RLF in the fundus periphery of both eyes. A traction 
detachment was found which increased during the 
following months. The family history revealed that 
one sibling had esotropia. 

When the patient was seen by us in January 1975 
corrected vision in the right eye was 6/18 (20/60) and 
in the left eye 6/15 (20/50) with a 15-prism diopter 
right esotropia by cover test. The right eye had a 
normal anterior segment. The vitreous was clear 





Fig. 5 (Treister and Machemer). Case 2, Fundus 
photograph of patient with presumed RLF three 
months after vitrectomy. Ectatic vessels are seen 
temporal ta the macula. Circinate material sur- 
rounds the vascular lesion. Vision in this eye im- 
proved from finger-counting at one foot to 6/18 
(20/60). 
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except for occasional cells. White strand-like tissue 
was seen anterior to the disk, forming a ring con- 
nected to the retina, causing a detachment around 
the disk (Fig. 6). This detachment encroached uport 
the macula and yellowish subretinal deposits were 
seen temporal to the macula (Fig. 6). Membranous 
sheaths extended from the ring to the temporal 
periphery and were there attached to the retina, 
forming a white ridge at the equator. There was 
marked dragging of the retinal vessels in the tempor- 
al direction. At the equator between the 6 to 1] 
o'clock meridians, the retina was detached, extend- 
ing posteriorly at 8 o'clock, and nearly reaching the 
macular area. Yellowish exudate was under the 
detached retina, and was bordered by heavy pig- 
mentary changes (Fig. 6). Where the vitreous mem- 
branes fused into the equatorial ridge the retinal 
vessels became circumferentially oriented. Fluores- 
cein angiography showed dilated, sea-fan-like ves- 
sels over the ridge in the periphery that leaked 
fluorescein heavily. The vessels terminated at the 
ridge so that the periphery was avascular (Fig. 6). 

The left eye had a normal anterior segment and 
also showed temporal dragging of the vessels and a 
similar peripheral fundus lesion between the 1 and 6 
o'clock meridians, but there was no retinal detach- 
ment. 

We performed a vitrectomy on the right eye. The 
clear vitreous was easily removed. The membranes 
around the disk were intimately connected with the 
retina and, despite the use of the hooked needle, 
could not be peeled from the retina. Some slight 
bleeding occurred during these maneuvers, but dia- 
thermy was not necessary. However, the ring could 
be split temporally toward the macular area and all 
membranes between disk and -periphery were re- 
moved. We cut away as much vitreous as possible 
over the temporal equatorial ridge. 

The postoperative course was uneventful. The 
slight hemorrhagic vitreous cavity cleared quickly, 
the retina reattached, and vision improved. 
Twenty-three months after the operation, visual 
acuity with correction was 6/9 (20/30). The retina 
remained attached. The peripheral ridge showed 
less exudate and the originally prominent vessels 
were atrophic in this area (Fig. 7). 


Cryoglobulinemia—When the eye is af- 
fected in cryoglobulinemia, a retinal ve- 
nous congestion is visible that may lead 
to a sausage-like enlargement of the reti- 
nal veins. Cotton wool spots and hemor- 
rhages can occur in the later stages. Mi- 
croaneurysms develop. Venous occlusion 
with more hemorrhages occur. Sometimes 
there is neovascularizatfon with hemor- 
rhages into the vitreous cavity. 


CASE REPORT 


A 49-year-old woman (Table 4, Case 1) had no 
visual difficulty until she was 44, when she had 
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Fig. 6 (Treister and Machemer). Case 5, Preoperative fundus photographs of patient with RLF simulating 
fundus disease. Top left, Temporally dragged vessels are visible under preretinal membrane with traction 
detachment around disk. Top right, Transvitreal opacity covering macula. Subretinal exudate under tongue 
of detached retina extending from periphery towards macula. Bottom left, Equatorial mound with yellowish 
subretinal exudate and termination of retinal vessels. Bottom right, Fluorescein angiogram of same area 
shown in bottom left, indicating heavy leakage of vessels. 


bilateral retinal hemorrhages. She was then treated 
by, photocoagulation, but both eyes had recurrent 
bleeding with the left eye developing severe vitre- 
ous opacities. The patient was examined and a 
cryoglobulinemia was detected. She had been treat- 
ed with chlorambucil (Leukeran) since 1968. 

Upon examination in April 1972, visual acuity in 
the right eye was 6/9 (20/30); the left eve had hand 
movement with adequate light projection. The left 
eye had a normal anterior segment and the vitreous 
cavity was full of dark reddish blood. 


We performed a pars plana lentectomy and vitrec- 
tomy on the left eye. The opaque vitreous was 
removed; blood on the retinal surface was lavaged 
away. A proliferative stalk was removed. Vision 
improved rapidly after the remaining blood ab- 
sorbed. Visual acuity improved froni hand move- 
ment to 6/15 (20/50). There was no further hemor- 
rhage during the observation perjod of eight 
months, which may indicate that the source of 
hemorrhage was the neovascular stalk. 


We removed the clear lens because we 
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Fig. 7 (Treister and Machemer). Postoperative fundus photographs of patient shown in Figure 6 after 
vitrectomy. Left, Remnants of preretinal membranes at disk. Right, The paramacular subretinal exudate has 
absorbed and the retina is attached. The transvitreal strand was removed. 


thought further hemorrhages might oc- 
cur, and these could clear faster in an 
aphakic eye. More recently, however, we 
have abstained from removal of clear 
lenses, especially in younger patients. 

Hereditary hemorrhagic telangiectasia 
(Rendu-Osler-Weber disease)—This dis- 
order is a hereditary vascular abnormality 
characterized by widespread telangiecta- 
sia in the skin and mucous membranes. 
The retina is rarely affected. Tortuous 
vessels, segmentally dilated veins, and 
hemorrhages along the veins are seen. 
Peripheral vessels can be attenuated, 
sheathed, and tortuous. Vitreous hemor- 
rhages occur. In 1971 Davis and Smith'4 
described such a patient on whom we 
subsequently performed a vitrectomy. 

The one eye treated was followed for 28 
months and did well. The preoperatively 
observed posterior subcapsular cataract 
increased slightly. At one time diffuse 
fresh blood was detected in the vitreous 
cavity. Vision at the latest examination 
was 6/30 (20/100), probably slightly de- 
creased bécause of the cataract. 

As with all bleeding disorders, one has 
to expect repeated hemorrhages after the 


vitrectomy since the basic disease has not 
been cured. Usually, the source of the 
hemorrhage is impossible to find either at 
the time of surgery or postoperatively. 
Treatment is usually not necessary since 
most hemorrhages clear spontaneously. 
In this specific case, we could have re- 
moved the slightly cataractous lens at the 
time of vitreous surgery for two reasons. 
Often the cataract increases after vitreous 
surgery, as it did in this case. In addition, 
we could have facilitated the removal of 
the intraocular blood by providing easier 
outflow via the anterior outflow channels. 
However, we tend presently to leave clear 
lenses in the eye, but if there is a slight 
cataract, the lens should be removed. 


CASE REPORT 


In 1964, a 29-year-old woman (Table 4) had a 
slight visual decrease due to retinal hemorrhages. At 
that time diabetes was suspected but, despite many 
tests, this cause was never verifed. Vitreous hemor- 
rhage occurred repeatedly since 1967. The diagnosis 
of hereditary hemorrhagic telangiectasia was 
made.!4 

In January 1971, we examined the patient. Visual 
acuity in the right eye was 6/6 (20/20), whereas 
visual acuity in the left eye was finger counting. The 
anterior segment of the left eye had a slight posterior 
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subcapsular cataract. The vitreous was full of yel- 
lowish material. A red reflex was seen in the extreme 


periphery. 

We performed a vitrectomy on the left eye and 
removed the hemorrhagic vitreous. Except for a few 
ensheathed vessels superiorly, the retina looked 
normal, The postoperative course was uneventful. 


Senile macular degeneration—In senile 
macular degeneration, hemorrhages usu- 
ally occur in the subretinal space, but 
may also break into the vitreous cavity, 
obscuring the fundus. These hemorrhag- 
es may not clear spontaneously because 
of continued bleeding. One might won- 
der why a vitrectomy is justified in cases 
where central vision is severely affected. 
However, the pathology underlying the 
hemorrhage may not be known preopera- 
tively (Case 1) and in cases of one-eyed 
persons (Cases 2 and 3), any improvement 
in vision is desirable, even if it involves 
only peripheral vision. 

We performed vitrectomies on three 
patients with senile macular degeneration 
and vitreous hemorrhage. The eyes were 
observed from three to 23 months. Two 
patients had visual improvement. As ex- 
pected the visual improvement was not 
great, but the patients were able to walk 
around by themselves. 

Surgery in senile macular degeneration 
did not pose any problem since only 
hemorrhagic vitreous had to be removed. 
The vitreous is usually detached posteri- 
orly. Therefore, in addition to the opaque 
vitreous, thick deposits of washed-out 
erythrocytes are often present on the reti- 
nal surface. These are effectively removed 
by using an additional infusion needle 
with its fluid stream directed against the 
deposit. Without running the danger of 
touching the retina, the stream will stir up 
the cells and they will be effectively aspi- 
rated with the vitreous infusion suction 
cutter.*”° 

In cases of senile macular degenera- 
tion, where central vision is destroyed, 
the lens should be left in place if the lens 
periphery is clear to avoid further reduc- 
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tion in and further blur of the peripheral 
field. i 

The tendency to rebleed in the postop; 
erative course of senile macular degenera- 
tion is of interest. Major subretinal hem- 
orrhages may break through the retina 
into the vitreous cavity. This process can 
continue and turn an originally good re- 
sult (Case 3) into a failure or vision never 
improves because of immediate rehemor- 
rhage (Case 2). 


CASE REPORT 


An 84-year-old white man (Table 4, Case 3) had 
had his right eye enucleated after an intraocular 
hemorrhage. Vision in his left eye started to decrease 
in May 1972, when severe senile macular degenera- 
tion was diagnosed (Fig. 8). In September 1973, the 
patient started to see floaters and spiders and vision 
decreased even more. At this time visual acuity was 
hand movement at five feet. The intraocular pressure 
was 14 mm Hg. The anterior segment was normal. 
Indirect ophthalmoscopy revealed no retinal details 
as fresh blood filled the vitreous cavity. Ultrasound 
examination revealed an organized posterior vitreal 
detachment, but no retinal detachment. In April 
1974, the visual acuity was further reduced to light 
perception with projection nasally and inferiorly. 
The intraocular pressure was still normal. The ante- 
rior segment appeared normal except for the lens 
which had peripheral cortical spokes and 2+ poster- 
ior subcapsular cataract. The view of the fundus was 
fully obscured. 

At this point an uncomplicated vitrectomy was 
performed. At the end of the operation, a severe 
disciform scar was seen to cover the whole posterior 
pole. We abstained from removing the lens (Fig. 8). 

During the following year, vision improved to 
(8/200) and near visual acuity was 6/60 (20/200). 
However, we observed fresh subretinal hemorrhag- 
es at the inferior edge of the huge disciform lesion. 
In March 1975, the patient complained of a severe 
decrease in his vision, which was hand movements 
inferiorly. There was a l+ flare in the anterior 


chamber. The iris remained normal. The lens- 


2% 


showed an increased subcapsular cataract. The reti- 


na, in addition to the huge posterior disciform 
lesion, showed a large new hemorrhagic detachment 
inferiorly. 


SUMMARY 


We compiled the results of pars plana 
vitrectomy in rare proliferative and hem- 
orrhagic diseases. In retinal vasculitis of 
unknown origin (perhaps Eales’ disease), 
six out of seven eyes had visual improve- 
ment; in sickle cell disease, two out of 
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Fig. 8 (Treister and Machemer). Case 3, Fundus photographs of patient with senile macular degeneration. 


Left, Macular lesion two years before vitrectomy. 


Right, Macular lesion after vitrectomy photographed 


through a cataractous lens. Because of repeated hemorrhages, the lesion now covers an area larger than the 


photographic field of 30 degrees. 


three eyes improved. Three eyes with 
presumed toxocariasis were successfully 
treated. In retrolental fibroplasia (RLF), 
only lighter degrees of the cicatricial 
stage with traction detachments can be 
treated. Some cases may simulate Coats’ 
disease. There are also cases which simu- 
late the typical picture of RLF, where 
there is no history of prematurity or oxy- 
gen usage. Five patients with RLF were 
treated, three of these successfully. Cryo- 
globulinemia (one case) and hereditary 
hemorrhagic telangiectasia (one case) 
were successfully treated. Senile macular 
degeneration can also be an indication for 
vitrectomy (two out of three eyes were 
successfully treated). 
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e REOPENING OF OCCLUDED FILTERING BLEBS 
BY ARGON LASER PHOTOCOAGULATION 


U. TicHo, M.D., AND M. IVRY 


Jerusalem, Israel ù 


The success rate of fistulizing glaucoma 
surgery in white patients is estimated to 
be between 60% and 85%.! The trabecu- 
lectomy procedure, which in most in- 
stances proves to be a modality of the 
fistulizing procedure,?* has advantages 
over other surgical procedures because it 
offers more protection to the eye and also 
seems to give a higher rate of success.*5 
Normalization of intraocular pressure at 
the end of a six-month follow-up appears 
to be a good indicator of the eventual 
outcome,®? yet most blebs are reduced in 
size with longer follow-up® and in some 
eyes the fistulas occlude later on. 

Preziosi? and Scheie!® performed ther- 
mosclerectomies with a cautery in fistuli- 
zing surgery to retract the edges of the 
sclera and to sustain an open aperture. 

We attempted to reopen occluded fistu- 
las by applying argon laser beams to the 
site of previous filtration. 


SUBJECTS AND METHODS 


Eleven patients between 15 and 70 
years of age were the subjects of this 
study. One eye of each patient, which had 
undergone fistulizing surgery and had 
developed increased intraocular pres- 
sures, was treated. Four subjects were 
male and seven were female. Four pa- 
tients had chronic simple glaucoma; four, 
closed-angle glaucoma; two, juvenile 
open-angle glaucoma; and one, hemor- 
rhagic glaucoma following retinal vein 
occlusion. Five of the eyes with closed 
fistulas had undergone trabeculectomies, 
three had undergone Scheie’s thermoscle- 


From the Department of Ophthalmology, 
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rusalem, Israel. 


rotomy procedures, and one eye each had 
undergone iridencleisis, a Lagrange pos- 
terior sclerotomy, and a corneoscleral 
trephination procedure. In the last men- 
tioned eye the filtration occluded after 
cataract extraction through an anterior 
corneal incision. The type of surgical 
procedure and the time after this first 
fistulizing procedure closed up is given in 
Table 1. 

We used a radiation unit on the sclerot- 
omy site. The beam was aimed at the 
occluded opening anterior to the iridecto- 
my site, with the help of a Goldmann 
one-mirror goniolens (Fig. 1). We applied 
about 200 spots, 50 to 100 p in size, and 
1,000 mW intensity to the target for one 
second, at one session. In three patients 
retrobulbarly administered 2% lignocaine 
was injected before the procedure. In the 
other eight cases, no anesthetic was nec- 
essary. After the laser treatment, topically 
applied dexamethasone drops were ad- 
ministered twice daily for one to two 
weeks. 


RESULTS 


During the early period after the use of 
the laser, mild perilimbal vascular injec- 
tion was present at the treated area in 
most eyes (Fig. 2). 

In six treated eyes we observed only 
local congestion, but the fistulizing blebs 
remained flat and IOP was at increased 
levels. Antiglaucomatous medications 
were then re-administered and two eyes 
had to undergo further conventional sur- 
gery. Failures in those eyes were attribut- 
ed to complete and long-standing tissue 
scarring of the drainage blebs. 

In the other five treated eyes decreased 
IOP values were found after the laser ap- 
plication. In three out of these eyes poor 
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TABLE 1 


CLINICAL DATA FOR 1] GLAUCOMATOUS EYES 
WITH OCCLUDED FISTULIZING SURGERY 


Glaucoma 


Fistulizing Time of Occlusion 


No. Sex Diagnosis Procedure After Surgery 
ene See eee SS A eer i Pe! ST a ES Sa eee ie SS A ee E SPC. ei 
Ji 61, F Closed-angle Iridencleisis 20 yr 
2 45, F Closed-angle Trabeculectomy 2 wk 
3 58, F Chronic simple Scheie 16 yr 
4 65, M Chronic simple Elliot trephination 12 yr 
(cataract surgery) 
5 32, F Juvenile Lagrange 17 yr 
6 53, M Chronic simple Trabeculectomy 6 mo 
7 50, M Hemorrhagic Trabeculectomy 2 mo 
8 70, F Closed-angle Scheie 13 yr 
9 15, F Juvenile Trabeculectomy 1 mo 
10 56, F Closed-angle Scheie 15 yr 
11 50, M Chronic simple Trabeculectomy 2 yr 
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fistulizing blebs increased in size after the 
laser treatment. The remaining two eyes 
had large nonfunctioning cystic blebs 
that became flatter and more diffuse after 
the procedure. These changes in shape 
and size of the drainage blebs occurred 
during the first postoperative week. The 
target at the occluded sclerotomy site in 
these eyes was remarkably pigmented and 
the treatment resulted in considerable 
pigment dispersion (Fig. 3). In these five 
eyes IOP values below 20 mm Hg were 
recorded throughout a follow-up period 
of one to two years. Preoperative and 
postoperative tonograms, performed on 





ON: 


Fig. 1 (Ticho and Ivry). Case 1. Argon laser beam 
has been applied to angle at the sclerotomy site 
(arrow) anterior to the iridectomy. 








four of these eyes, revealed steepening of 
the postoperative curve with increased 
outflow values. 

The following case reports describe 
these cases in detail. 


CASE REPORTS 


Case 1—A 61-year-old woman had closed-angle 
glaucoma for the past 30 years. Her right eye had 
been blind for the past seven years because of 
absolute glaucoma and her visual acuity in the left 
eye was 6/24 (20/80). Twenty years previously she 
had undergone an iridencleisis operation on her left 
eye which resulted in decreased IOP until two 
months before we saw her. On examination, IOP in 
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Fig. 2 (Ticho and Ivry). Case 2. Reopening of 


drainage bleb after laser treatment. Note mild vascu- 
lar congestion around the bleb. 
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Fig. 3 (Ticho and Ivry). Case 3. Reopening of 
fistulizing bleb after laser treatment. Note pigment 
dispersion within the bleb. 


this eye increased to 30 mm Hg with medication, 
and her tonography studies revealed PO, 28 mm Hg 
and C, 0.13. 

Argon laser photocoagulation had been performed 
to the angle at the sclerotomy site. We used 120 laser 
spots, 50 2 in size and 1,000 mW for 0.50 seconds, 
divided among three pigmented target areas 
(Fig. 1). Her IOP was reduced to 16 mm Hg and the 
drainage bleb increased in size with perilimbal 
congestion. Tonographic study revealed PO, 16 mm 
Hg and C, 0.30. The IOP remained stable after 12 
months. 

Case 2—A 45-year-old woman had been referred 
because of uncontrolled closed-angle glaucoma in 
her right eye caused by anterior uveitis. Visual 
acuity was 6/30 (20/100) in this eye due to lens 
changes, and the IOP was more than 50 mm Hg with 
antiglaucomatous medications. Visual acuity in the 
left eye was 6/6 (20/20) with no abnormality. 

In May 1974, the patient underwent a trabeculec- 
tomy procedure on her right eye. The anterior cham- 
ber deepened within two days postoperatively, but 
IOP increased and within three weeks reached 30 
mm Hg with a flat tonogram (C = 0.03). A large 
nonfunctioning cystic bleb was present at the cor- 
neoscleral limbus at the 12 o’clock area. Argon laser 
photocoagulition was applied to the angle at the 
sclerotomy site anterior to the iridectomy. We ap- 
plied 138 laser spots, 50 p in size and 1,000 mW for 
0.50 seconds, to the pigmented target. 

On the following day her IOP was reduced to 15 
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mm Hg with mild perilimbal congestion around the 
filtration bleb (Fig. 2). The bleb later reduced irf size 
and became flatter and more diffuse. Tonography 


showed a C value of 0.30. After two years the, 


patient’s condition remained unchanged. 

Case 3—A 58-year-old woman had chronic simple 
glaucoma for 25 years. She underwent bilateral 
Scheie’s thermosclerotomies in 1960, and had been 
referred to our hospital because of poor drainage in 
the right eye for the previous three months. Her 
visual acuity was 6/60 (20/200) in the right eye and 
6/9 (20/30) in the left eye. Her IOP was 34 mm Hg in 
the right eye and 20 mm Hg in the left eye with 
medication. Tonography revealed a flat tonogram of 
the right eye with a C value of 0.05. 

In October 1974, argon laser photocoagulation 
was applied to the angle at the sclerotomy site. We 
aimed 177 laser spots, 50 p in size and 1,000 mW for 
0.50 seconds, to the pigmented target. After the laser 
treatment the small drainage bleb increased in size 
with remarkable pigment dispersion. 

The patient has been observed for 20 months with 
good IOP on the right and a well functioning 
drainage bleb. Outflow facility improved to C = 
0.34. 

Case 4—A 65-year-old man had suffered from 
chronic simple glaucoma for 20 years. He had un- 
dergone bilateral trephine procedures 12 years pre- 
viously. He was referred to our hospital because of 
bilateral cataracts. His visual acuity was 6/60 (20/ 
200) in both eyes and IOP was below 20 mm Hg in 
both eyes. The right cataract was extracted through 
an anterior corneal incision. The surgery was per- 
formed without complications but postoperatively 
IOP increased to over 40 mm Hg with flattening of 
the drainage bleb. 

Six weeks after the cataract extraction, argon laser 
photocoagulation was performed to the sclerotomy 
site. We applied 100 laser spots, 50 p in size and 
1,000 mW for 0.50 seconds. Three days after the 
procedure, IOP was normal and the filtration bleb 
increased in size (Fig. 4). Tonography studies were 
not performed. The patient’s condition remained 
unchanged for 14 months after the procedure. 

Case 5—A 32-year-old woman had undergone the 
Lagrange posterior sclerotomy procedure because of 
progressive juvenile glaucoma at the age of 15 years. 
Visual acuity had been 6/9 (20/30) on both eyes and 
visual field defects were present on both eyes. The 
fistulizing surgery had been successful until two 
months previously when IOP on the left eye in- 
creased to 28 mm Hg, although the drainage bleb 
did not show any change in its shape or size. 
Tonography showed a C value of 0.10. 

The patient was reluctant to resume to any medi- 
cations. We applied argon laser photocoagulation 
(150 spots) to the sclerotomy site. 

Perilimbal congestion was present around the 
bleb after the procedure, and fhe IOP was reduced 
to 18 mm Hg. The congestion disappeared after one 
year and IOP was less than 18 mm Hg. The tono- 
gram showed improvement. (C = 0.26). 

A summary of the results of the 11 treated eyes is 
given in Table 2. 
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Fig. 4 (Ticho and Ivry). Case 4. Fistulizing bleb 
occlusion after cataract surgery through a corneal 
incision. Note reopening of the bleb after laser 
application to the angle at the occluded opening. 


DISCUSSION 


Fistulizing procedures are believed to 
fail because of scarring of conjunctival 
and Tenon’s fascia following the surgical 
procedure or trapping of the iris and other 
tissue in the drainage opening. Late oc- 
clusion of the fistulizing wound has been 
attributed to connective tissue membrane 
formation composed of elastic fibers, pre- 
dominantly at the base of the drainage 
bleb.!! Occlusion of the fistula may also 
occur after a second surgical procedure 
such as lens extraction caused by inflam- 
matory product infiltration to the drain- 
age opening. 

In our series the laser treatment has 
been successful in three eyes with early 
occlusion of the drainage bleb and in two 
eyes following late occlusion of filtration. 
Decreased IOP and the improved tono- 
graphic results seem to indicate reopen- 
ing of the drainage channels in these eyes. 
One can only speculate as to whether the 
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reopening of the drainage site was a resuét 
of connective tissue retraction caused by 
local heating of the collagen or to ther- 
mally induced iris atrophy which occlud- 
ed the drainage. Whatever the mecha- 
nism, the role of heat in reopening a 
filtration site appears to be significant. 

Early laser treatment following drain- 
age occlusion seemed to be significant in 
the success of the procedure. Nonfunc- 
tioning cystic blebs and incompletely scar- 
red poorly functioning blebs reacted fa- 
vorably to this treatement. Pigmentation of 
the target was an important factor in re- 
opening of the drainage channels, pro- 
bably because of the light absorption capa- 
city of the pigmented substance followed 
by heat dissipation. For those eyes with- 
out any pigment at the target area, which 
reacted poorly to the procedure, local 
staining with fluorescein or another 
light-absorbing dye before the procedure 
might be worthwhile. 


SUMMARY 


We attempted to re-establish filtration in 
11 glaucomatous eyes of patients who had 
undergone fistulizing surgery in the past, 
had poor or no filtration at various peri- 
ods of time after surgery, and intraocular 
pressure above normal levels. 

Our technique consisted of applying an 
argon laser beam to the anterior chamber 
angle at the sclerotomy site of previous 
filtering and anterior to the iridectomy. 
Approximately 200 spots of 50 u size were 
applied to this target with the help of a 
Goldmann prismatic goniolens. 

In five of 11 eyes the fistulizing blebs 
showed signs of activity shortly after the 
laser treatment with normalization of IOP 
during a follow-up period of over one 
year. Success was obtained in eyes with 
incomplete scarring of their fistulizing 
blebs with poor and nonfunctioning fil- 
tering cysts. Pigmentation of the target at 
the occluded sclerotomy site was signifi- 
cant. 
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OPHTHALMIC MINIATURE 


The Professor then read—with that slightly sing-song cadence 
which is observed to be common in poets reading their own 
verses—the following stanzas; holding them at a focal distance of 
about two feet and a half, with an occasional movement back or 
forward for better adjustment, the appearance of which has been 
likened by some impertinent young folks to that of the act of playing 
on the trombone. His eyesight was never better; I have his word for 


it. 


Oliver Wendell Homes, The Autocrat of the Breakfast-Table 


Boston, Nov., 1, 1858 
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» CLINICAL OBSERVATIONS IN 101 CONSECUTIVE . 
PATIENTS WITH DUANE’S RETRACTION SYNDROME 


SHERWIN ISENBERG, M.D., 
AND MARTIN J. URIST, M.D.} . 
Chicago, Illinois 


At the turn of the century, European 
and American ophthalmologists began 
describing the curious set of physical 
findings that has become known in the 
United States as Duane’s retraction syn- 
drome. In 1905 Alexander Duane! de- 
fined six characteristics in the affected eye: 
(1) decreased abduction, (2) decreased 
adduction, (3) retraction into the orbit 
on adduction, (4) oblique elevation or 
depression on adduction, (5) partial clo- 
sure of the eyelids on adduction, and (6) 
deficient convergence. 

Subsequent reports dealing with this 
syndrome have, for the most part, been 
concerned with either etiologic theories 
or associated anomalies.2 We restudied 
the clinical manifestations in Duane’s re- 
traction syndrome, in the light of modern 
motility tests, and found many that have 
never been described before. To our 
knowledge, these 101 patients are the 
largest single group with this syndrome to 
be analyzed on the basis of clinical ocular 
signs; it is the first series in which the 
lateral version reflex test was used to 
study the action of the medial and lateral 
rectus muscles. 


METHODS 


We collected data on all patients with 
Duane’s retraction syndrome from the 
Motility Clinic of the University of Illi- 
nois Eye and Ear Infirmary for the last 25 
years. To be included in the study, a 


From the Motility Clinic, Department of Ophthal- 
mology, University of Illinois Eye and Ear Infirma- 
ry, Chicago, Illinois. 

Reprint requests to Martin J. Urist, M.D., Library, 
University of Illinois Eye and Ear Infirmary, 1855 
W. Taylor St., Chicago, IL 60612. 

{ Deceased. 


patient had to have decreased abduction 
or adduction, or both, and also the fissure 
changes of globe retraction, and elevation 
or depression in adduction, or both. For 
greater consistency, the same examiner 
(M.J.U.) made all initial and most subse- 
quent measurements. 

We assigned all unilaterally affected 
patients to one of three categories based 
on their deviations in the primary posi- 
tion: straight (orthotropia), exotropia, and 
esotropia. We placed all bilaterally affect- 
ed patients in a fourth category. 

A total of 101 patients were studied. 
While 40 of the patients were referred to 
our consultation clinic, 61 of the patients 
had their first ophthalmic examination at 
the Eye and Ear Infirmary. This propor- 
tion of 2:3 was roughly the same in each 
of the four categories (Table 1). 

We examined each patient for laterality; 
narrowing of the fissure in adduction; 
whether the margin of the upper, lower, 
or both eyelids straightened on adduc- 
tion; and whether elevation or depression 
of the eye, or both, was present in adduc- 
tion. The lateral version reflex test? mea- 
sured the amount of action of lateral and 
medial rectus muscles. We determined 
vertical pattern deviations by having the 
patient look in extreme supraversion and 
infraversion. We measured horizontal 
pattern deviations by having the patient 
look to the extreme right and left. We also 
recorded type of refractive error, presence 
of stereopsis, presence of amblyopia, and 
sex of patient. 


RESULTS 


Patients whose eyes were straight in 
primary position formed the largest group 
(36). The number of exotropic (25) and 
esotropic (24) patients was almost equal. 
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TABLE 1 3 


MODE OF PRESENTATION 


e Presentation Orthotropia 
Referred to consultation clinic 16 
Primary presentation in our 

clinic 20 
Total 36 


Bilaterally affected patients formed the 
smallest group of 16 (Table 1). 

There were more females than males in 
our series (58 to 43), but this was only 
moderately significant statistically (10% 
level of significance). Much more signifi- 
cant (at the 0.005 level) was the 56:29 
proportion of the left eye being more 
frequently involved than the right eye in 
unilaterally affected patients. The impor- 
tance of categorizing patients with 
Duane’s retraction syndrome was demon- 
strated by the significant statistical domi- 
nance of females and of the left eye in 
orthotropic cases when compared with 
the other categories (Table 2). 

The “V” pattern, which occurred in 
about 75% of patients, was the most com- 
mon vertical gaze pattern in all three 
unilateral groups. The rest of the unilater- 
ally involved patients were about evenly 
divided between “A” and “straight” pat- 
terns. In both the orthotropic and exotro- 
pic groups, an exotropia was present in 
one position, up or down, while in the 
opposite position the eyes were straight, 


No. of Patients 


Esotropia Exotropia Bilateral Total 
9 8 T 40 
15 17 9 61 
24 25 16 101 


esotropic, or exotropic. No orthotropic or 
exotropic patient was straight in both 
extreme supraversion and infraversion 
(straight pattern deviation). In the esotro- 
pic group, only two patients had an exo- 
tropia in some position; the remainder 
demonstrated either esotropia or were 
straight in extreme supraversion and 
infraversion. In the bilaterally affected 
group, seven patients had “A” patterns, 
six “V” patterns, and two straight pat- 
terns. The mean position in extreme 
supraversion and infraversion are given 
in Table 3. 

Using the lateral version reflex test, we 
ascertained which muscle was underact- 
ing (the medial or lateral rectus, or both) 
in each case. With the eye adducted in 
oblique elevation or depression, the light 
reflex made measuring the action of the 
horizontal rectus muscles (Table 4) possi- 
ble. The mean amount of horizontal rec- 
tus muscle action in patients with ex- 
otropia was —42 degrees with the lateral 
rectus and 9 degrees with the medial 
rectus; in esotropic patients, 12 degrees 


TABLE 2 
SEX AND LATERALITY 





Sex and Laterality Orthotropia 
Males 12 
Females 24 
Right eye 6 
Left eye 30 


No. of Patients 


Esotropia Exotropia Bilateral Total 
12 12 fi 43 
12 13 9 58 
11 12 —"e 29 
13 13 — 56 
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6 TABLE 3 . 
MEAN POSITION IN EXTREMES OF VERTICAL GAZE 








Orthotropia, 
Vertical Gaze Degrees 
Supraversion 16 exotropia 
Infraversion 8 exotropia 


Esotropia, Exotropia, 
Degrees Degrees 

2 exotropia 32 exotropia 

8 esotropia 20 exotropia 





with the lateral rectus and 34 degrees 
with the medial rectus; and in the ortho- 
tropic patients, 25 degrees with the lateral 
rectus and 21 degrees with the medial 
rectus muscle. 

Almost all patients (96%) demonstrated 
esotropia looking toward the underacting 
lateral rectus muscle; the eyes were either 
exotropic or straight when looking in the 
opposite direction. 

It was difficult to assess retrospectively 
the number of patients displaying a head 
turn. Nevertheless, of the 36 subjects with 
straight eyes, only three had a head turn. 
Two of these three patients had unbal- 
anced alternating hyperphorias. 

We measured the eyelid changes of 
both upper and lower eyelids in adduc- 
tion and compared them to determine 
which eyelids were involved in the nar- 
rowing of the palpebral fissure in adduc- 
tion. There was no significant difference 
among the groups in this sign. Overall, 
52% showed changes in both eyelids—the 
upper eyelid dropped and the lower eye- 
lid elevated. Eighteen percent showed 
changes in a dropped upper eyelid only 
and 21% in the elevated lower eyelid 


only. There were no eyelid changes in 
adduction in 7%, resulting in no nar- 
rowing of the palpebral fissure. Most of 
the patients with lower eyelid changes 
not only had the lower eyelid elevated in 
adduction but a characteristic change was 
noted in the contour of the lower eyelid 
from concave to horizontally straight with 
the punctum lacrimalis prominently 
pointing superiorly (Figure). 

We also observed the type of vertical 
motion the affected eye made in adduc- 
tion when in the horizontal plane. Over- 
all, 32% had elevation, 6% had depres- 
sion, 7% could either elevate or depress, 
and 54% remained in the horizontal plane 
on adduction (Table 5). This sign was 
inconsistent in that some patients could, 
at different times, either elevate or de- 
press in adduction. 

The refractive error was similar in each 
group: the frequency of hypermetropia 
was 67%; of myopia, 18%; and of emme- 
tropia, 16%. Stereopsis was tested in 33 
patients, and all had at least 200 seconds 
of arc. 

We found amblyopia, defined by a de- 
crease in vision of at least two lines on the 


TABLE 4 
UNDERACTING MUSCLES BY LATERAL VERSION REFLEX TEST 








Orthotropia 
Muscles (%) 
Medial rectus only 0 
Lateral rectus only 19 
Both medial and lateral 
rectus 81 


Esotropia Exotropia Total 
(%) (%)° (%) 
0 20 7 
96 0 36 
4 80 58 
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Figure (Isenberg and Urist). Left, Patient with Duane’s retraction syndrome showing esotropia in primary 
position. Right, In adduction the affected eye elevates, the fissure narrows, and the lower eyelid assumes 
a more horizontal contour with the punctum lacrimalis pointing superiorly. 


Snellen chart, in 10% of the patients over- 
all. The bilaterally affected group had a 
25% incidence of amblyopia. Of the uni- 
laterally affected patients, one half had 
Duane’s syndrome in the amblyopic eye 
and one half had signs of the syndrome in 
the normal eye. Anisometropia accounted 
for two thirds of the cases of amblyopia. 
The bilaterally affected group of 16 
patients included three patients whose 
eyes were straight in the primary position, 
ten who had exotropia, and three who had 
esotropia. Analysis of the deviations in 
vertical gaze showed that seven had an 
“A” pattern, six had a “V” pattern, two 
had a straight pattern, and one was inde- 
terminate. The frequency of the other 
factors studied was similar in the bilater- 
ally and unilaterally affected patients. 


DISCUSSION 


Although previously reported series!4 
indicated that the most common finding 
in primary position was esotropia, in our 
series, more patients with Duane’s re- 
traction syndrome were orthotropic than 
esotropic. The numbers of esotropic and 


exotropic patients were about equal. We 
cannot attribute the large number of or- 
thotropic patients to our being a referral 
center since the largest group of patients 
seen primarily in our clinic were also 
orthotropic. Because almost all the ortho- 
tropic patients had stereopsis without a 
head turn, they would be little bothered 
by the syndrome except in more than 
moderate gaze to the sides. They would 
therefore not be bothered enough by their 
condition to seek medical attention. How- 
ever, with increased interest in the signs 
of Duane’s syndrome and examination of 
lateral gaze using the version reflex test, 
more of those orthotropic patients are 
being discovered, as they were in our 
clinic and referral services. While reports 
have stressed the predominant involve- 
ment of females and of left eyes, we 
found that involvement to be statistically 
true only of the group showing straight 
eyes. 

The orthotropic group shared certain 
characteristics with the exotropic group. 
The vertical gaze pattern of the orthotrop- 
ic group was consistently a neutralizing 


TABLE 5 
VERTICAL MOVEMENT OF ADDUCTING AFFECTED EYE 





Orthotropia Esotropia Exotropia Total 
Movement ° (%) (%) (%) (%) 
Up 38 18 45 32 
Down 3 0 5 6 
Either up or down 6 5 5 ° 7 
Remains midline 53 77 43 54 
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exotropic pattern with exotropia on either 
supraversion or infraversion. From previ- 
ous experience,° this vertical gaze pattern 
alone indicated to us that the orthotropic 
patients had basically exotropic deviation 
with the ability to fuse in primary posi- 
tion. The lateral version reflex test, when 
used to study the horizontal rectus mus- 
cles, would explain this phenomenon. 

Although a less than normal action of 
an extraocular muscle on the lateral ver- 
sion reflex test is called an underaction, in 
Duane’s retraction syndrome the apparent 
“underaction” of a single muscle might 
be due to a co-contraction of two or more 
extraocular muscles. 

Even though the orthotropic group has 
the same type of deficiency as the exotro- 
pic group, their vertical exotropic patterns 
are of less magnitude and the amount of 
lateral rectus paresis is also less. Thus, 
patients with Duane’s syndrome whose 
eyes are straight in the primary position 
have a mild enough medial rectus under- 
action or a sufficiently mild lateral rectus 
muscle paresis or both so the deviation in 
the primary position that permits fusion 
without a head turn is neutralized. 

These lateral version reflex findings 
were significant since they showed why 
some patients with Duane’s syndrome 
were exotropic, why others were esotro- 
pic, and why some had straight eyes. 
Those in whom the medial rectus under- 
action was greater than the lateral rectus 
underaction were exotropic. Those in 
whom the lateral rectus underaction was 
much greater than the medial rectus un- 
deraction were esotropic. Those in whom 
the lateral rectus and medial rectus un- 
deractions were about the same were 
straight, with their null point for fusion in 
the midline. 

Although a large series of patients with 
Duane’s syndrome has not previously 
been reported in groups based on devia- 
tion in primary positions, it has been long 
established that these patients can have 
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esotropia, exotropia, or no deviation in 
primary position.’ These reports have 
dealt with clinical or electrophysical’ 
findings in a small number of patients. 

Wong, and associates® found that eso- 
tropic patients with Duane’s syndrome 
had a primary position deviation of 30 
prism diopters or less, which agrees with 
our findings that the greatest esotropia 
was 16 degrees by the Hirschberg test. 

Almost all patients with an exotropia or 
esotropia in Duane’s syndrome displayed 
a head turn. This is due to the neutraliza- 
tion of the effect of the underacting mus- 
cle. The patients turned their eyes toward 
the field of action of the underacting 
muscle to provide bifoveal vision, and 
then turned their heads to bring this bifo- 
veal vision to the straight-ahead position. 
Thus, an exotropic patient with Duane’s 
syndrome who has a left medial rectus 
muscle underacting more than the left 
lateral rectus would turn his eyes toward 
the left (the field of action of the left 
medial rectus) and turn his head to the 
right to look straight ahead. He would 
therefore appear to have a head turn to the 
right. 

We observed that most patients with 
lower eyelid elevation in adduction of the 
affected eye also experienced straighten- 
ing of the lower eyelid contour with the 
punctum lacrimalis prominently pointing 
superiorly. Ticho? reported a similar 
change in the contour of the upper eyelid 
when it elevates on abduction or adduc- 
tion in normal subjects. He found that the 
eyelid margin often lost its curved con- 
tour and angled near the punctum lacri- 
malis. 

Our finding that only 10% of the pa- 
tients had amblyopia would seem to con- 
flict with Kirkham’s® reported frequency 
of 30%, but our different definitions could 
explain this. We defined amblyopia as a 
difference between the two eyes of at least 
two lines on the Snellen chart. Kirkham 
defined amblyopia as a visual acuity 
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equal to or less than 6/12 (20/40). We 
found Kirkham’s definition difficult to 
‘apply to small children. Our series does 
confirm Kirkham’s observations that the 
major cause of amblyopia in Duane’s re- 
traction syndrome is anisometropia. 

The bilaterally affected patients formed 
a heterogeneous and intriguing group. 
Ten of 16 patients had exotropia in the 
primary position. To our knowledge, only 
29 cases of bilateral Duane’s syndrome 
have been previously reported, which 
might indicate its rarity.2?° However, 
15% of our total population with Duane’s 
retraction syndrome had the disorder bi- 
laterally. Recently, Metz, Scott, and 
Scott!! also found 15% of their 33 patients 
with Duane’s syndrome to be bilaterally 
affected. While in the other groups more 
patients had “V” than “A” patterns, the 
reverse was true of the bilaterally affected 
group. Among the total 101 patients, 19 
had “A” vertical patterns and one third of 
these 19 were bilaterally affected. There- 
fore, if one finds a patient with Duane’s 
syndrome with an “A” vertical pattern, 
one should look carefully for findings of 
the syndrome in the other eye. 

A patient with Duane’s syndrome com- 
monly displays a balancing mechanism of 
exotropia to one side and esotropia to the 
other to hold the eye straight in some 
horizontal position. Electrophysiologic 
evidence® indicates co-contraction of the 
lateral and medial rectus muscles. These 
findings suggest to us the probability of a 
supranuclear cause of the syndrome. A 
supranuclear cause would also explain 
why, in Duane’s retraction syndrome, the 
lateral rectus muscle may be paretic in the 
horizontal plane, and yet in supraversion, 
where the lateral rectus dominates,’ this 
muscle may actually overact. 

Huber, and atsociates!? noted that the 
differential diagnosis between Duane’s 


syndrome and other abduction palsies is- 


possible only with electromyography. We 
believe that examination of the various 


SEPTEMBER, 1977 


clinical aspects listed in this study should 
confirm the diagnosis in all but the most 
difficult cases of Duane’s syndrome with- 
out electrophysiologic studies. 


SUMMARY 


We retrospectively studied 101 consec- 
utive patients with Duane’s retraction 
syndrome. Eighty-five percent were uni- 
laterally affected and 15% were bilaterally 
affected. More patients had straight eyes 
in primary position than esotropia or exo- 
tropia. On lateral version reflex testing the 
amount of underaction of the lateral and 
medial rectus muscles could be deter- 
mined, and could be used to predict 
whether the patients’ eves were esotropic, 
exotropic, or straight in primary position. 
Almost all the patients showed an esotro- 
pia when looking to one side and either 
an exotropia or no deviation to the other 
side. The degree of the exotropia and the 
esotropia on opposite sides determined 
whether a head turn would be present and 
in what direction. On adduction, the pal- 
pebral fissure in the affected eye nar- 
rowed in one half the patients because of 
motion of both upper and lower eyelids, 
and in 40% because of motion of only one 
eyelid. When the lower eyelid elevated, it 
usually assumed a straight horizontal 
contour with peaking of the punctum 
lacrimalis (appearing as a small pyramid). 
The statistical predominance of females 
and left eyes was more significant among 
patients whose eyes were straight in pri- 
mary position. All patients tested demon- 
strated stereopsis. Most of the amblyopic 
patients had anisometropia. 
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. ANTERIOR SEGMENT ISCHEMIA AFTER CYCLOCRYOTHERAPY n 


THEODORE KRUPIN, M.D., MARK F. JOHNSON, M.D., 
AND BERNARD BECKER, M.D. 


° St. Louis, Missouri 


Cyclocryotherapy is a useful method 
for reducing intraocular pressure! in the 
therapy of transient secondary glauco- 
mas, hemorrhagic glaucoma, and absolute 
glaucoma. Although some long-term suc- 
cess has been reported, cyclocryotherapy 
frequently fails to reduce the production 
of aqueous humor permanently. 

The most common complication of cili- 
ary body freezing is iridocyclitis. Ocular 
hypotony and phthisis bulbi may result 
and lead to enucleation.* Choroidal hem- 
orrhage, hyphema, cataract, and rhegma- 
togenous retinal detachment have also 
been noted.3-5 This paper describes ante- 
rior segment ischemia, a previously unre- 
ported complication of cyclocryotherapy. 


CASE REPORTS 


Case 1—A 38-year-old black man with chronic 
renal disease, hypertension, and anemia was first 
seen in March 1974, with visual acuity of counting 
fingers and findings consistent with a central retinal 
vein occlusion of his left eye. The patient was taking 
systemic antihypertensive medication and was on 
home hemodialysis. Evaluation of his anemia 
showed normal hemoglobin electrophoresis. One 
month later intraocular pressure (IOP) was 60 mm 
Hg in the left eye, and subsequently rubeosis iridis 
was diagnosed in that eye. Treatment with acetazol- 
amide and topically applied atropine and dexame- 
thasone failed to relieve the pain or reduce the 
pressure to below 50 mm Hg, and the patient was 
hospitalized for cyclocryotherapy. 

Renal dialysis under regional heparinization was 
performed the evening before surgery. Local anes- 
thesia consisted of a retrobulbar injection of 2% 
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thalmology, and the Oscar Johnson Institute, Wash- 
ington University School of Medicine, St. Louis, 
Missouri. This study was supported in part by 
research grant EY ¿00336 from the National Eye 
Institute, and by a Manpower Award from Research 
to Prevent Blindness, Inc. (Dr. Krupin). Dr. Johnson 
is a Heed Fellow (1976-1977). | 
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xylocaine with hyaluronidase (7.5 units/ml). Twelve 
evenly spaced applications of cryotherapy (Amoils 
cryoinstrument) were applied over 360 degrees, 3.5 
mm posterior to the corneoscleral limbus. A retinal 
cryoprobe (2.5 mm in diameter) was used, with each 
application recording a probe temperature of —80° C 
for one minute. Examination of the left eye eight 
hours after surgery demonstrated conjunctival 
chemosis, diffuse corneal thickening with folds in 
Descemet’s membrane, and a fibrinoid anterior 
chamber reaction (Figure). The eye was treated with 
topically applied atropine and dexamethasone. The 
corneal edema and anterior chamber reaction slowly 
resolved, leaving a sector of iris atrophy temporally 
and posterior synechiae to a cataractous lens. The 
patient was comfortable, with an IOP of 10 mm Hg. 
Visual acuity was no light perception. 

Case 2—This 53-year-old black man, first seen in 
July 1975, had aphakic bullous keratopathy, a non- 
infectious corneal ulcer, rubeosis iridis, IOP of 50 
mm Hg, and visual acuity of light perception in the 
right eye. He had been receiving insulin for two 
years for diabetes mellitus, and had normal hemo- 
globin electrophoresis. The left eye had an imma- 
ture cataract. 

When systemic acetazolamide and topically ap- 
plied atropine and dexamethasone failed to relieve 
the pain, he underwent cyclocryotherapy. Local 
anesthesia consisted of an injection of 2% xylocaine 
with epinephrine and hyaluronidase, 1:150,000 (7.5 
units/ml). Using a freeze-thaw technique, 12 evenly 
spaced applications of cryotherapy were applied 
over 360 degrees, 3 to 4 mm behind the corneoscle- 
ral limbus, for one minute. The temperature of the 
retinal cryoprobe (2.5 mm in diameter) was —60° C. 
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Figure (Krupin, Johnson, and Becker). Case 1. 
Left eve eight hours after cyclocryotherapy. 
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$welve hours after surgery mild conjunctival che- 
mosis and extensive corneal edema prevented visua- 
lization of the anterior chamber, Therapy consisted 
of topically applied atropine and dexamethasone. 
The corneal edema slowly cleared, revealing a fibri- 
noid anterior chamber reaction. The cornea gradual- 
ly became vascularized and opacified. The resulting 
IOP has been less than 4 mm Hg with visual acuity 
of no light perception. 

Case 3—This 66-year-old white man was seen in 
January 1974. He had chronic angle-closure glauco- 
ma in each eye and evidence of a branch retinal vein 
occlusion in the left eye. Rubeosis iridis was not 
apparent. The IOP was 33 mm Hg in the left eye, 
and visual acuity was 6/60 (20/200). 

The patient underwent a sector iridectomy in the 
right eye and a peripheral iridectomy in the left eye. 
The latter procedure was complicated by a persis- 
tent postoperative hyphema and increased IOP. One 
month later the left eye had a 10% hyphema and 
rubeosis iridis present temporally, with an IOP of 46 
mm Hg, and vision of 6/120 (20/400). 

Cyclocryotherapy was performed with a retinal 
probe (2.5 mm in diameter) after a retrobulbar 
injection of 2% xylocaine. Twelve one-minute appli- 
cations were performed, one at each hour of the 
clock 3 to 4 mm posterior to the corneoscleral 
limbus, by using a freeze-thaw method. The cryo- 
probe temperature was —60° C. Postoperatively 
there was diffuse corneal edema with striate kerato- 
pathy and a fibrinoid anterior chamber reaction. The 
patient was treated with topically applied atropine 
and dexamethasone, with slow resolution of the 


corneal edema. Iris atrophy and a cataract devel- 


oped. The cornea became vascularized, visual acuity 
decreased to no light perception, and the IOP was 6 
mm Hg. 


DISCUSSION 


The pathogenesis of anterior segment 
ischemia is related to hypoxia and im- 
paired circulation. In human eyes this can 
occur after interruption of the anterior or 
long posterior ciliary arteries. Anterior 
segment ischemia has been observed after 
muscle surgery when three or more rectus 
muscles are removed, reinserted, or trans- 
posed,®7 and after scleral buckling encir- 
cling® or segmental episcleral buckling 
operations? for retinal detachment. In its 
mild form this complication probably oc- 
curs frequently. In the only report of 
incidence, histologic evidence of anterior 
segment ischemia was found in 12% of 
surgical specimens.!° The complications 
of cyclocryotherapy in humans, moderate 
to severe iridocyclitis, hyphema, posterior 
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synechia, iris atrophy, cataract formation, 
and late phthisis bulbi, are consistent 
with a mild form of the syndrome of 
anterior segment ischemia. i 

Our experience demonstrates that ante- 
rior segment ischemia can follow ciliary 
body cryotherapy for hemorrhagic glau- 
coma. Cyclocryotherapy results histologi- 
cally in acute hemorrhage and edema 
secondary to destruction of the endotheli- 
um of the capillaries and arterioles and 
rupture of the walls of small blood ves- 
sels.>11 Recent studies demonstrated a 
decrease in ciliary body blood flow and 
vascular stasis after acute cryogenic vas- 
cular injury.!>13 Rubeosis iridis is con- 
sidered a response to chronic ocular 
ischemia.!+15 In our patients, we believe 
the cyclocryotherapy further compro- 
mised a relative ischemic ocular state, 
resulting in interference with the anterior 
circulation. 

Numerous systemic conditions includ- 
ing arteriosclerosis, various types of vas- 
culitis, and conditions of increased or 
decreased blood viscosity can predispose 
to ocular ischemia.!® Sickle cell-hemo- 
globin C disease, which has been as- 
sociated with anterior segment ische- 
mia following scleral buckling surgery,'7 
was not present in any of our patients. 
The first patient had chronic renal disease 
with systemic hypertension and anemia. 
Anterior segment ischemia may be a 
unique complication of cyclocryotherapy 
for hemorrhagic glaucoma. However, the 
presence of conditions predisposing to 
ocular ischemia could result in anterior 
segment ischemia after cyclocryotherapy 
for other types of glaucoma. 

Many factors including size and loca- 
tion of the cryogenic lesion, duration and 
temperature of the freezing, and extent of 
the eye treated account for some of the 
variable effects of cyclocryotherapy. The 
rate of success in patients with neovas- 
cular (hemorrhagic) glaucoma seems 
higher after cryotherapy over the entire 
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360-degree circumference of the ciliary 
body,*18 than after less extensive therapy. 
‘However, because of the possibility of 
anterior segment ischemia, it seems 
prudent to treat only a portion of the 
ciliary body with cryotherapy at any given 
time. 


SUMMARY 


The syndrome of anterior segment is- 
chemia occurred in three patients as a 
complication of cyclocryotherapy for 
hemorrhagic glaucoma. Cryotherapy was 
applied with a retinal probe (2.5 mm in 
diameter) for 12 one-minute applications 
(—60° or —80° C) over the entire 360- 
degree circumference at the globe. The 
pathogenesis for this complication may 
be related, and unique, to chronic 
ocular ischemia associated with rubeosis 
iridis. 
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p A NEW TECHNIQUE FOR 
PROPER ILLUMINATION FOR 
COLOR VISION TESTS 


JOEL POKORNY, PH.D., 
VIVIANNE C. SMITH, PH.D., 
AND JOHN TRIMBLE, PH.D. 

Chicago, Illinois 


Plate and sorting tests for evaluation of 
color vision!~> are standardized for use 
with “average daylight” or with Illumi- 
nant C, a standard light source defined by 
the International Commission on Illumi- 
nation. Testing with other illumination 
such as the yellowish emission of a desk 
lamp or room lights may result in failure 
to detect color defective individuals.” 

In the United States, the most common- 
ly used commercial lamp meeting inter- 
national standards is the Macbeth Easel 
lamp, priced at over $200. To make prop- 
er illumination more readily available, we 
devised an inexpensive alternative to the 
standard Macbeth lamp. Wratten filters 
type 78B and 80B were cemented together 
between thin glass plates and mounted in 
spectacle frames.* These alter the spectral 
output of a 200-W tungsten bulb to ap- 
proximate Illuminant C. 

The spectacles are designed to be used 
in combination with an inside frosted 
200-W tungsten bulb mounted in an alu- 
minum reflector. Such a reflector with 
socket, mounting clamp, and switch costs 
approximately $5. We do not recommend 
the use of other fixtures or lamps of other 
wattage. Additional daylight or room illu- 
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*Available as “Color test glasses” for $15 from 
House of Vision, Instrument Division, Att. D. 
Peterson, 137 N. Wabash, Chicago, IL 60602. Speci- 
fy spectacle or trial case frames. 


INSTRUMENTS 


mination should not be used. The altımi- 
num reflector and bulb should be mount- 
ed 30 inches above the surface and should 
be adjusted so that the test material is 
illuminated directly and evenly. The test 
material should be angled to be approxi- 
mately perpendicular to the observer's 
line of regard to avoid glare. The subject 
sits at a desk or table where a plate test 
should be presented at a distance of about 
30 inches. Sorting tests may be presented 
at a closer distance comfortable for the 
observer. 

Color vision testing using the specta- 
cles provides results comparable to those 
obtained with the Macbeth Easel lamp. 


SUMMARY 


Correct illumination for color vision 
testing using plates or sorting tests can be 
achieved by viewing color testing materi- 
al through a pair of Kodak Wratten filters 
(types 78B and 80B) combined with illu- 


mination from a 200-W inside frosted 
tungsten bulb. 
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IMPROVING THE SLIT-LAMP 
GOLDMANN TONOMETER 


JEAN-MARIE PAREL, ING. ETS-G., 
* DAVID DENHAM, M.S., AND 
EDWARD W. D. NORTON, M.D. 

Miami, Florida 


A +20 diopter lens and a subminiature 
light mounted on a standard Goldmann 
tonometer provide good magnification of 
its scale. The lens is mounted in a metal- 
lic cell and epoxy-bonded to the tonome- 
ters face. The subminiature lamp (G.E. 
No. 680 AS-15T1 or equivalent) is direct- 
ly connected in parallel to the slit-lamp 
bulb (6 V 100 mA). The scale and the 
brilliance of the slip illumination are then 
related directly. A small cylindrical re- 
fractor placed between the lamp and the 
magnifying lens eliminates reflection and 
shields the observer from direct illumina- 
tion by the subminiature lamp. 


SUMMARY 


A device to magnify and illuminate the 
scale of the slit-lamp Goldmann tonome- 
ter allows the presbyopic observer to take 
a pressure reading easily in a darkened 


room. 


Figure (Parel, Denham, and Norton). Frontal view 
of the modified slit-lamp Goldmann tonometer. 
e 


From the Bascom Palmer Eye Institute, Depart- 
ment of Ophthalmology, University of Miami 
School of Medicine, Miami, Florida. 

Reprint requests to Jean-Marie Parel, ING. 
ETS-G., P. O. Box 520875, Biscayne Annex, Miami, 
FL 33152. 





m d a 7 TON td 5 ë p: = a ` ™ 
Jn fae EA E A 


SEPTEMBER, 1977 


VITREOUS FOREIGN BODY » 
FORCEPS 


WILLIAM L. HUTTON, M.D. 
Dallas, Texas 


Toothed foreign body forceps used to 
remove an intraocular smooth-surfaced, 
hard, foreign body may propel it away. 
This paper describes vitreous foreign 
body forceps* with an improved, non-slip 
grasping surface. These forceps were spe- 
cifically designed to remove large glass 
particles, although we find them useful 
for the majority of foreign bodies. 

We modeled these forceps after Neu- 
bauer foreign body forceps to take advan- 
tage of the squeeze handle and the small 
shaft size; features ideal for microsurgery. 
The toothed jaw has been replaced with a 
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Figure (Hutton). The toothed jaw of foreign body 
forceps is slightly curved, and has a smooth grasp- 
ing surface covered by a thin Silastic sleeve. 
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*Manufactured by Storz Surgical Instruments, 
3365 Tree Court Industrial Blvd., St. Louis, MO 
63122. 
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4-mm, slightly curved, smooth grasping 
surface covered by a thin Silastic sleeve 
(Figure). This Silastic sleeve may become 
frayed with repeated use, but it can be 
easily replaced with gas-sterilized, fine- 
diameter Silastic tubing. The forceps 
without the Silastic tubing can be heat 
sterilized. The Silastic covering of the 
metallic tip improves adherence when 
grasping hard, smooth objects such as 
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glass, posteriorly dislocated pseuđo- 
phakos, or smooth metallic foreign 
bodies. 


SUMMARY i 
Squeeze-handled vitreous foreign 
body forceps with a slightly curved, non- 
toothed, silicone-coated grasping sur- 
face are useful to remove any hard, 
smooth-surfaced foreign body. 


: MEETINGS, CONFERENCES, SYMPOSIA y 
EDITED BY THOMAS CHALKLEY, M.D. 


ESTELLE DOHENY EYE 
FOUNDATION SCIENTIFIC 
DEDICATION 


The Estelle Doheny Eye Foundation 
dedicated its new facility on the Universi- 
ty of Southern California Health Sciences 
Campus in February 1977. The new 
building houses the Department of Oph- 
thalmology of the USC School of Medi- 
cine as well as the research facilities and 
research staff of the Estelle Doheny Eye 
Foundation. 

Carrie Estelly Doheny, herself a victim 
of eye disease that eventually led to 
blindness, originally established the 
Foundation in two small rooms at the St. 
Vincents Hospital in Los Angeles in 
1947. A. Ray Irvine, Sr., was the first 
director, and the Irvine family of opthal- 
mologists (A. Ray, Jr. and S. Rodman) 
subsequently played a major role in the 
early development of the Foundation. 
The laboratories expanded into the 


Doheny Wing of St. Vincent’s in 1957. 
The new building (Figure) encloses 
124,000 square feet of floor space, includ- 
ing lower level parking for 118 cars. A 
modern vivarium is also located in the 
lower level. The main floor includes an 
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The recently dedicated Estelle Doheny Eye Foun- 
dation facility is located on the University of South- 
ern California Health Sciences campus. 


outpatient clinic for ophthalmic consulta- 
tion, administrative offices, seminar and 
conference rooms, and a 120-seat audito- 
rium, as well as suites for ocular photogra- 
phy, fluorescein angiography, electroret- 
inography, and ultrasonography. The 
Beaumont Audio-Visual Center is also 
located on the first floor as is the new 
Kenneth T. Norris, Jr., Library for Visual 
Sciences. On the second floor are the 
Father William G. Ward Laboratories, 
which include Eye Pathology, Ocular Mi- 
crobiology, Ocular Virology, and Tissue 
Culture Laboratories as well as the 
Lions-Doheny Eye Bank. The third floor 
houses the electrophysiology research 
laboratory. A large portion of the third 
floor and the entire fourth floor are availa- 
ble for future expansion. 

The Annual Doheny Post-Graduate 
Conference was held on Feb. 23-25, 
1977, in conjunction with the scientific 
dedication of this new visual institute. 
Aside from the scientific program, tours 
of the new facility, receptions, and a 
dedication banquet were held as a part of 
the dedication ceremonies. At the ban- 
quet, Stephen J. Ryan described the histo- 
ry and development of the Estelle 
Doheny Eye Foundation, its mission of 
research and service to the community as 
desired by Mrs. Doheny. He introduced 
Hugh A. Edmondson, the president of the 
Board of Directors of the Estelle Doheny 
Eye Foundation, who acknowledged 
other members of the Board of Directors 
and Father William G. Ward, president of 
the Carrie Estelle Doheny Foundation, 
for his important role in the development 
of the new institute. Bradley Re Straatsma, 
director of the Jules Stein Eye Institute at 
UCLA addressed the banquet and wel- 
comed the addition of the new Doheny 
Foundation Visual Institute to Los Ange- 
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les. A. E. Maumenee, director of the Wil- 
mer Institute at Johns Hopkins Universi- 
ty, delivered an address entitled “Future 
of Visual Research.” This enjoyable eve- 
ning was an appropriate celebration of 
the new Doheny building, but the main 
attraction for the 300 ophthalmologists 
was the three-day scientific meeting. 
Present members of the fulltime and 
parttime faculty of Doheny and the De- 
partment of Ophthalmology, USC, in- 
clude: Stephen J. Ryan, (professor and 
chairman), Arthur W. Allen, Jr., A. Ray 
Irvine, Jr., Donald S. Minckler, Anthony 
B. Nesburn, Arthur E. Oberman, Thomas 
C. Ogden, Ralph S. Riffinburgh, Ronald 
E. Smith, and T. Rodman Wood, Jr. 
Members of the voluntary ophthalmol- 
ogy faculty of the Estelle Doheny Eye 
Foundation and the Department of 
Ophthalmology, USC, include: Robert 
K. Abraham, John Afinowicz, Ronald 
Akashi, Clarence J. Albaugh, Richard 
Apt, Gerald J. Breakstone, Bernice Z. 
Brown, Sydney Brownsberger, David 
Callister, Stanley Carson, Benjamin J. 
Chau, Bernard Davidson, Phillip C. 
Diorio, Jerry F. Donin, Orwyn H. Ellis, 
Daniel B. Esterly, Valentin R. Esteva, 
William Fein, James C. Ford, Roger D. 
Friedman, John A. Fusco, Marvin Gar- 
land, David R. Gillette, J. William Green- 
hut, Julian Gunzburg, Samuel C. Har- 
wood, Francis C. Hertzog, Bernard J. 
Hodgkinson, Arthur Hurt, A. Ray Irvine, 
Jr., Andrew H. Jackson, Charles L. Janes, 
Robert A. Johannsen, Otto Jungschaffer, 
Maurice Kadin, Paul Kahn, Jr., George 
Kambara, Richard L. Kasper, E. Gordon 
Kiehn, Ralph F. Klages, Richard P. Kratz, 
Robert Levine, Nicholas A. Mardesich, 
Victor M. Marshall, Theodore F. Marsh- 
burn, Patrick McCaffery, Wallace McCoy, 
John J. McDermott, James B. Miller, 
Frederick Milkie, Lloyd Mills, Jr., Albert 
Monterastelli, George E. Morgan, Hugh 
Morris, Anthony B. Nesburn, Henry Nes- 
burn, Henry T. Noguchi, Robert A. 
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Norene, John F. Nursall, Arthur E. Ober- 
man, Theodore B. Okie, Robert J. Pettit, 
Emile M. Ravdin, J. Arthur Reed, Ralph 
S. Riffinburgh, Walter L. Roberts, ,Sol 
Rome, James Salz, Frank S. Schiff, Law- 
rence Schwartz, William I. Sibbet, Alan 
A. Synder, Charles S. Tannenbaum, Al- 
bert Tashma, Frank B. Thompson, Rich- 
ard Villasenor, Armand Viole, Harold J. 
Ward, John W. Watson, Carol L. Weeks, 
James R. Wilson, Warren A. Wilson, and 
T. Rodman Wood. 

The topic of the dedication meeting 
was “Anterior Segment Diseases and Sur- 
gery.” Three separate sessions were held: 
Cornea, Cataract, and Intraocular Lenses. 
Guest faculty included Leonard Chris- 
tensen, Claes Dohlman, Norman Jaffe, 
Herbert Kaufman, Irving Leopold, A. E. 
Maumenee, Thomas Pettit, Bradley 
Straatsma, and Richard Troutman. 


CORNEA SESSION 


Drs. Dohlman, Maumenee, Kaufman, 
Troutman, Nesburn, and Smith discussed 
the various indications, techniques and 
results of penetrating keratoplasty. Ap- 
proximately 7,000 penetrating keratoplas- 
ties are performed annually in the United 
States, as compared to 400,000 cataracts 
and 15,000 retinal detachment oper- 
ations. Most common indications are bul- 
lous keratopathy, keratoconus, and her- 
petic scarring. Dr. Kaufman discussed 
donor cornea evaluation by specular mi- 
croscopy. Dr. Troutman reviewed suture 
techniques for penetrating keratoplasty, 
including a through-and-through tech- 
nique. Dr. Dohlman noted that combined 
penetrating keratoplasty and cataract ex- 
traction has as good a prognosis as a 
staged procedure. Dr. Maumenee be- 
lieves allograft rejection is now the major 
cause of graft failure, and tissue typing 
(HLA) of corneas may be important in the 
matching of vascularized corneas. Dr. 
Minckler discussed the pathology of graft 
failure and reported that 95% of 277 cor- 
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neal buttons processed in the Doheny 
Eye Pathology Laboratory from 1972 to 
*1976 had no endothelium and 6% had 
retrocorneal fibrous membranes. Corneal 
wedge resections for postoperative astig- 
matism were illustrated by Dr. Troutman. 
Dr. Dohlman discussed dry eye syn- 
dromes and emphasized that the mini- 
mally “dry eye” is a frequently misdiag- 
nosed problem. Dr. Kaufman emphasized 
the importance of recognizing patients 
who have poor eyelid closure at night 
(nocturnal lagophthalmos). Dr. Nesburn 
reported the current status of soft lenses 
in treatment of epithelial disease and the 
use of thermokeratoplasty for keratoco- 
nus. Dr. Irvine reviewed recurrent 
pterygium and dysplastic lesions of the 
conjunctiva and the cornea. 


CATARACT SESSION 


Drs. Wood, Leopold, and Smith dis- 
cussed preoperative examination of pa- 
tients and the use of preoperative antibi- 
otics and cultures. Most ophthalmologists 
use subconjunctival antibiotics at the 
time of surgery. Dr. Leopold discussed 
the selection of anesthesia and empha- 
sized the importance of having the anes- 
thesiologist in the operating room to mon- 
itor patients, even under local anesthesia. 
Drs. Jaffe, Maumenee, Troutman, and 
Hertzog discussed the techniques for rou- 
tine cataract extraction, including the 
placement of sutures, type of incision, 
and the like. Dr. Maumenee discussed 
epithelial downgrowths and cysts. Cysts 
should be watched until their growth 
interferes with vision, since they may be 
converted to epithelial downgrowth by 
surgery. Epithelial downgrowth is a more 
serious problem and requires excision of 
any fistulous tract and destruction of all 
invading epithélium. Dr. Minckler dem- 
onstrated complete replacement of endo- 
thelium by ingrowing epithelium. Dr. 
Smith showed a case of epithelial down- 
growth in which specular microscopy 
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demonstrated patterns suggestive of epi- 
thelium. Drs. Allen and Straatsma noted 
that aphakic retinal detachments resulted 
from retinal breaks occurring in eyes with 
posterior vitreous detachments, following 
cataract extraction. Approximately 85 to 
90% are successfully reattached. Drs. 
Smith and Leopold reviewed antibiotic 
selection and intravitreous antibiotics 
in postoperative endophthalmitis. Drs. 
Kratz, Ober, and Steel discussed phaco- 
emulsification techniques and problems. 
Advantages of phacoemulsification in- 
clude small incision and a more rapid 
return to daily life routine. Contraindica- 
tions include a shallow anterior chamber, 
a markedly brunescent cataract, severe 
endothelial dystrophy, and a small pupil. 
Dr. Kratz now routinely performs capsu- 
lotomy on patients under 65 years of age. 
Over 155 postgraduate courses in phaco- 
emulsification have been given and over 
4500 ophthalmologists are trained in the 
procedure; 534 machines are currently in 
use for more than 100,000 phacoemulsifi- 
cation procedures now being performed. 
Dr. Christensen reviewed the manage- 
ment of secondary cataracts with the dis- 
cission knife or Swann needle knife. Dr. 
Allen reviewed the technique of cataract 
extraction using the Shock phacofrag- 
menter at the time of pars plana vitrec- 
tomy. Dr. Ryan reviewed the classifica- 
tion of congenital cataracts and reviewed 
various techniques for removal of these, 
including discission, linear extraction, 
and aspiration, as well as the use of pha- 
coemulsification or one of the various 
vitrectomy machines. 


INTRAOCULAR LENS SESSION 


The final day of the three day meeting 
was devoted to intraocular lenses. Drs. 
Hurt, Steel, Jaffe, and Kratz reviewed the 
history, techniques, indications, and 
complications of various types of intraoc- 
ular lenses. The importance of ‘good basic 
cataract technique was emphasized. Ne- 
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ctosis of iris stroma has been a problem 
with metal haptics, and other materials 
are now being used for iris fixation lenses. 
Angle-fixated lenses (Choyce) are becom- 
ing more popular. The Miami experience 
was reviewed by Dr. Jaffe, who believes 
intraocular lenses should be reserved for 
the elderly patient over 65 years old who 
is a poor contact lens candidate, and lens- 
es should only be inserted in one eye. 
Contraindications include: high myopia; 
a poor result of the first eye with an 
implant; the patient who does not want a 
lens; one-eyed patients; young patients; 
patients with corneal endothelial dystro- 
phy, proliferative diabetic retinopathy, 
glaucoma with poor control, or previous 
retinal detachments. Dr. Kratz believes 
secondary intraocular lens implants are 
rarely indicated. Dr. Troutman discussed 
combined penetrating keratoplasty, cata- 
ract extraction, and intraocular lens inser- 
tion. He thought this should be reserved 
for elderly patients who need early reha- 
bilitation, and who are unable to wear 
contact lenses. Of his 36 cases, 55% have 
remained clear. Dr. Kaufman, on the other 
hand, believes the risk of intraocular lens- 
es is too great and the benefit too unpre- 
dictable in such cases. He no longer per- 
forms this combined procedure and usu- 
ally removes intraocular lenses if they are 
present in cases of aphakic bullous kera- 
topathy at the time of penetrating kerato- 
plasty. Drs. Straatsma and Pettit dis- 
cussed resident training in the use of 
intraocular lenses and phacoemulsificat- 
ion, emphasizing the use of workshops 
and special teaching sessions, as well as 
experience in the animal laboratory. Drs. 
Kaufman, Hurt, and Maumenee reviewed 
specular microscopy following cataract 
extraction with and without intraocular 
lenses. Endothelial cell density loss is 
approximately the same for the two tech- 
niques. Dr. Jungschaffer reviewed retinal 
detachments in eyes with intraocular 
lenses, emphasizing the importance of 
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finding the breaks. Drs. Allen and Jaffe 
reported on the continuing prospective 
Miami study of cystoid maculopathy after 
intraocular lens implantation. Dr. Pettit 
reviewed infections following intraocular 
lens implantation including outbreaks of 
Paecillomyces lilaceinus endophthalmi- 
tis (1976) Pseudomonas endophthalmitis 
(1976), and sterile hypopyon (beta irradi- 
ation 1976). A rapid method of reporting 
such cases has been established by the 
American Intraocular Lens Society, 
which reports to the individual ophthal- 
mologist when such outbreaks occur. Dr. 
Riffinburgh reported the pathological fea- 
tures of several eyes with intraocular 
lenses, including the loss of endothelial 
cells, synechiae, and epithelial edema. 
Dr. Jaffe concluded with a discussion of 
the future prospects of the intraocular 
lens and emphasized the importance of 
ophthalmology in establishing the safety 
of the intraocular lens, the importance of 
special training, the development of com- 
munity study groups to develop commu- 
nity awareness of the use of these lenses 
and the institution of methods of control- 
ling the manufacturing of lenses and lens 
solutions. 


LECTURES 


A. E. Maumenee delivered the Estelle 
Doheny Eye Foundation Lecture, “Path- 
ogenesis of Field Loss in Glaucoma.” 
The mechanical effects of pressure on 
axoplasmic flow account for the optic 
nervehead changes and field loss. He 
noted that the ischemic and vascular 
changes that may occur in association 
with glaucoma are secondary to this pri- 
mary mechanical event at the level of the 
cribiform plate, resulting in blockage of 
axoplasmic flow with loss of function of 
nerve fibers. x 

Leonard Christensen delivered the A. 
Ray Irvine and Wendell C. Irvine Memor- 
ial Lecture, “Anterior Segment Plastic 
Surgery.” He presented a unified ap- 
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proach to anterior segment reconstruction 
including the use of large corneal scleral 


‘grafts in many anterior segment condi- 


tions, including marginal ulcerations and 
degenerations and advanced limbal tu- 
mors and severe trauma. 

RONALD E. SMITH 


THE NINETEENTH ANNUAL 
RESEARCH MEETING OF 
THE DEPARTMENT OF 
OPHTHALMOLOGY 
UNIVERSITY OF TORONTO 


The 19th Annual Research Meeting of 
the Department of Ophthalmology, Uni- 
versity of Toronto, Toronto, Ontario, 
Canada, was held on May 18, 1977, in the 
Medical Sciences Building of the Univer- 
sity of Toronto. 

Abstracts of the scientific papers pre- 
sented are as follows: 


MATERIAL AND THICKNESS: 
THE IMPORTANT FACTORS IN 
SPECTACLE LENS IMPACT 
RESISTANCE 


M. Christianson and J. Parker 
(Toronto) 

To identify the population at risk 
for permanent visual impairment from 
spectacle-associated ocular injuries we 
analyzed 446 cases of penetrating ocular 
injury occurring over a ten-year period. 
Sixteen injuries (3.6%) were caused by 
spectacles; 40% of these occurred in adult 
male amateur athletes. 

To determine the important factors af- 
fecting spectacle lens impact resistance, 
177 used lenses (29, plastic C39; 40, 
heat-tempered glass; 108, nontempered 
glass) were broken by using the drop-ball 
test. Material arid thickness were the most 
important factors. The plastic lenses were 
the most and nontempered glass lenses 
the least impact resistant. 
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We recommended plastic lenses of ade- 
quate center-thickness mounted in plastic 
frames for all children and adults in- 
volved in athletics. 


THE BIOCHEMICAL BASIS OF 
GYRATE ATROPHY OF THE CHOROID 
AND RETINA 


S. Arshinoff, E. Marliss and 
Y. Matuk (Toronto) 

In three patients with myopia, cata- 
racts, and chorioretinal lesions typical of 
gyrate atrophy clinical investigation re- 
vealed extinguished electroretinograms, 
low normal to borderline defective intel- 
ligence quotients, tubular aggregates in 
skeletal muscle, and abnormal hepatic 
mitochondrial morphology. Biochemical 
investigation demonstrated hyperornithi- 
nemia, hypolyxnemia, and hypoglutamic 
acidemia. Glucose infusion reduced cir- 
culating levels of ornithine. The findings 
suggest a deficiency of ornithine ketoacid 
transaminase as the underlying biochemi- 
cal defect in gyrate atrophy, but do not 
account for the observed ocular patholo- 
gy. We have undertaken additional stud- 
ies to define the metabolic error in this 
disease further. 


LASER IRIDOTOMY AND 
TRABECULOTOMY IN MONKEYS 


L. Landecker, C. Mortimer, and 
P. K. Basu (Toronto) 

We performed laser iridotomy and tra- 
beculotomies on one rhesus and ten cyno- 
mologous monkeys with a Britt Model 
152 repetitively pulsed argon laser. The 
iridotomies were produced without a con- 
tact lens in the 3, 6, 9, and,12 o’clock 
positions. The easiest sites of treatment 
were at 3 and 9 o'clock and were pro- 
duced in both cases with only éight appli- 
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cations. Scanning electron microscopy 
confirmed that no damage occurred to the 
lens posterior to the iridotomy. 

Laser applications were given to the 
trabecula in the superior temporal and 
inferior nasal areas of each eye. The spec- 
imens were examined by light and scan- 
ning electron microscopy. On light mi- 
croscopy, we noted synechia formation, 
endothelial swelling and trabecular coag- 
ulation. Scanning electron microscopy 
showed that in some areas of destruction, 
the excavation probably led directly up to 
the canal of Schlemm. Our findings in 
general confirmed those of Worthen and 
Wickham (Invest. Ophthalmol. 12:707, 
1973). 


EFFECT OF ANION INHIBITORS ON 
AQUEOUS DYNAMICS 


J. Maattanen, D. Morin, and 
G. Cherian (Toronto) 

Disulfonic stilbenes block the carrier- 
mediated exchange of anions across 
erythrocyte membranes. We wished to 
learn whether disulfonic stilbenes have 
an effect on aqueous dynamics. 

We studied the effects of two disulfonic 
stilbenes MBAS _ (4-monobenzoyl-4- 
mono-aminostilbene disulfonic acid) and 
DIDS (4-4’ diisothiocyano 2-2’-stilbene 
disulfonate) on aqueous dynamics in liv- 
ing rabbits. 

MBAS causes reversible anion inhibi- 
tion in red blood cell suspensions in 4 to 
5-uM concentrations; 15 ml of 0.01 M 
MBAS was given intravenously to four 
rabbits. The intraocular pressures were 
measured with direct technique. There 
was no great difference between the treat- 
ed and control rabbits. We confirmed this 
result by giving a massive dosage of 
DIDS (1 ml of 1.2 uM) in both carotid 
arteries of one rabbit at 40-minute inter- 
vals. ° 
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DIDS causes irreversible anion inhjbi- 
tion in red blood cell membranes binding 
itself covalently in membrane proteins at 
anion transport sites. The effective con- 
centration in red blood cell suspension is 
approximately 2 uM; 50 ul of 0.001 
mg/ml DIDS solution was administered 
in the anterior chambers of six rabbits to 
give aqueous concentration of approxi- 
mately 4 M. The outflow facilities were 
measured before and after DIDS adminis- 
tration. No significant changes in outflow 
facilities were found. The biochemical 
analysis of the aqueous revealed a de- 
crease of chloride, significant at the 
1%-level. Bicarbonate, carbon dioxide, 
sodium, potassium, and pH were not sig- 
nificantly affected. Higher concentrations 
of DIDS in the anterior chambers caused 
toxic effects such as iris hyperemia, mio- 
sis, and increase of intraocular pressure. 

The study seems to indicate that disul- 
fonic stilbenes do not have great effect in 
aqueous dynamics of living rabbits. 


AN EXPERIMENTAL MODEL OF 
CANDIDA 
ENDOPHTHALMITIS 


E. Demant and M. Easterbrook 
(Toronto) 

Recent increase in the incidence of can- 
didiasis and Candida endophthalmitis 
has stimulated interest in the topic. The 
aim of our experiment was to test whether 
the experimental model of Hoffman and 
Waubke (von Graefe’s Arch. Klin. Oph- 
thalmol. 164:174, 1961) was reproducible 
and to determine a point at which a 
Candida lesion in the eye was sterile in 
fungal culture. We also wished to see if 
sterility can be related to the ophthalmo- 
scopic appearance of the lesion. 

Sixteen New Zealand* albino rabbits 
were injected intravenously with a sus- 
pension of 105 Candida organisms in 
l-ml of BHI broth; four rabbits were used 
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as gontrols. Rabbits were clinically exam- 
ined regularly and their fundi photo- 
graphed. All 16 rabbits developed end- 
ophthalmitis in at least one eye. 

Periodically, groups of rabbits were 
killed and their eyes dissected and cul- 
tured. Actively growing lesions resulted 
in wide ranging colony counts. Eyes in 
which the lesions were beginning to re- 
gress had mostly low colony counts, or no 
growth. 

We concluded the experimental model 
of Candida endophthalmitis is reproduc- 
ible, and at a point where Candida lesions 
in the eye are beginning to regress, the 
lesions are sterile or have organisms liv- 
ing. 


IMMUNOBIOLOGY OF RETINOBLASTOMA 


A. I. Kravetz, N. M. Harnett, and 
B. L. Gallie (Toronto) 
Retinoblastoma has a much higher 
spontaneous regression rate than other 
human malignancies (one in 80 as com- 
pared with one in 80,000). This led to the 
suspicion that this tumor might possess 
high antigenicity, and thus incite an im- 
mune response that causes it to regress. 
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To test this hypothesis, athymic “nude” 
mice and their immunologically normal 
litter-mates were injected either subcuta- 
neously or into the anterior chamber of 
their eyes with Y-79 tissue culture retino- 
blastoma. After a suitable period of time, 
during which some of the nude mice grew 
tumors, both cell mediated cytotoxicity 
and antibody-dependent cell-mediated 
cytotoxicity were assayed. No significant 
lymphocytic response was discovered in 
any of the mice in spite of great tumor 
growth in some of the nude mice, and 
only a mild humoral response was found 
in the normals even though they had 
received multiple injections. However, a 
marked positive antibody response (cyto- 
toxicity = 73.4% + 10.4) was discovered 
in laboratory personnel who had come in 
contact with the tumor cell line of retino- 
blastoma (Y-79), which was being cul- 
tured in the laboratory. Persons who had 
never been in the laboratory did not 
exhibit this phenomenon (cytotoxici- 
ty = 28.8% + 2.3). The difference be- 
tween the two groups was highly signifi- 
cant (P<.001). 
P. K. Basu, M.B., 
Professor of Ophthalmology 
University of Toronto 


ti 


- AMERICAN JOURNAL OF OPHTHALMOLOGY . 


FRANK W. NEWELL, Editor-in-Chief a 


233 East Ontario St., Chicago, Illinois 60611 


EDITORIAL BOARD 


Mathea R. Allansmith, Boston 
Douglas R. Anderson, Miami 
Crowell Beard, San Jose 
Bernard Becker, St. Louis 
Benjamin F. Boyd, Panama 
Charles J. Campbell, New York 
Ronald E. Carr, New York 
Thomas Chalkley, Chicago 
Claes H. Dohlman, Boston 

Sir Stewart Duke-Elder, London 
Fred Ederer, Bethesda 


J. Terry Ernest, Chicago 
DuPont Guerry III, Richmond 
Paul Henkind, Bronx 

Robert W. Hollenhorst, Rochester Albert M. Potts, Louisville 
Herbert E. Kaufman, Gainesville 
Arthur H. Keeney, Louisville 
Bertha A. Klien, Tucson 

Carl Kupfer, Bethesda 

James E. Lebensohn, Chicago 
Irving H. Leopold, Irvine 

A. Edward Maumenee, Baltimore 
Irene H. Maumenee, Baltimore 


G. Richard O’Connor, San Francisco 
Arnall Patz, Baltimore 
Steven M. Podos, New York 


Algernon B. Reese, New York 
Robert D. Reinecke, Albany 
Marvin L. Sears, New Haven 
David Shoch, Chicago 

Bruce E. Spivey, San Francisco 
Bradley R. Straatsma, Los Angeles 
Gunter K. von Noorden, Houston 


Edward W. D. Norton, Miami 


Published monthly by the Ophthalmic Publishing Company 
233 East Ontario St., Chicago, Illinois 60611 i 


Directors: A. EDWARD MAUMENEE, President; DAvID SHOCH, Vice President; FRANK W. NEWELL, 
Secretary and Treasurer; EDWARD W. D. NORTON, BRUCE E. SPIVEY, BRADLEY R. STRAATSMA 





IS THERE A “FETAL HYDANTOIN 
SYNDROME?” 


Ophthalmologists should be alert to the 
recent tendency to incriminate unfairly 
hydantoin (phenytoin, diphenylhydant- 
oin, Dilantin) in the production of a spe- 
cific phenotype in some children born to 
hydantoin-treated epileptic mothers. We 
believe the “fetal hydantoin syndrome” 
as popularized in published pediatric re- 
ports may lead the uninformed reader 
into thinking this syndrome is well prov- 
en and thoroughly documented. 

Hanson and Smith! first described the 
fetal hydantoin syndrome in five children 
born to mothers receiving hydantoin and 
other anticonvulsants during pregnancy. 
The features of this “syndrome” include 
craniofacial anomalies (ocular malfor- 
mations teported are hypertelorism, ep- 


icanthal folds, blepharoptosis, and 
strabismus), nail and digital hypoplasia, 
prenatal and postnatal growth deficiency, 
mental deficiency, and cleft lip and pal- 
ate. Additional ocular abnormalities sub- 
sequently described by other authors in 
single case reports as part of the fetal 
hydantoin syndrome include congenital 
glaucoma,? colobomata,** and prominent 
eyes.5 This syndrome takes on great clini- 
cal importance if we consider that one in 
400 mothers take anticonvulsants during 
pregnancy. Of these, two thirds are taking 
hydantoin.°® 

Having recently reviewed the pub- 
lished reports we seriously doubt whether 
there is enough clinical and statistical 
evidence to speak of a*specific fetal hy- 
dantoin syndrome. Retrospective stud- 
ies>8 have repeatedly shown that the 
frequency of malformations in children 
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born to epileptic mothers is twice that of 
children born to mothers without convul- 
sive disorders. Several studies have 
shown however, that the rate of malfor- 
mations in children born to treated and 
untreated mothers is not remarkably 
different.*° The survey by Shapiro and 
associates® is an important study because 
it reports a large series of pregnancies 
(50,282 pregnancies in 12 United States 
Hospitals) that include epileptics treated 
with various anticonvulsant drugs, un- 
treated epileptics, and nonepileptics re- 
ceiving phenobarbital. These authors 
concluded that the increased frequency of 
congenital malformations in offspring of 
epileptics is secondary to parental epilep- 
sy itself and associated factors (family 
pedigree, seizures producing trauma and 
anoxia, environment, and altered metabo- 
lism in epileptics on drug therapy) rather 
than drug therapy. 

Most reported cases of fetal hydantoin 
syndrome have been in children whose 
epileptic mothers were taking phenobar- 
_ bital, primidone, or other anticonvulsant 
drugs together with hydantoin during 
pregnancy, thus making it difficult to es- 
tablish a causal relationship between ab- 
normalities and hydantoin. When a pa- 
tient is receiving more than one drug the 
tendency is to blame the adverse effect on 
the drug whose potential side effects are 
most well known and publicized (in this 
case hydantoin). The congential ocular 
malformations described with the fetal 
hydantoin syndrome have in some cases 
been reported with trimethadione (stra- 
bismus, hypertelorism, epicanthus)!° and 
phenobarbital (blepharoptosis, hypertel- 
orism, epicanthus)!! exposure alone. No 
strong association between any one ocu- 
lar or other type malformation and hydan- 
toin has been demonstrated. 

Animal studies on phenytoin tera- 
togenicity have been inconclusive. Early 
studies in mice indicated a possible 
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teratogenic effect of hydantoin!? but res 


- cent experiments in rhesus monkeys have 


shown no association. 13 
It would be unwise to accept the “fetal 
hydantoin syndrome” as a definite entity 
until more experimental and clinical data 
has been accumulated. Meanwhile, the 
ophthalmologist must take a careful drug 
history from all parents whose children 
are born with congenital eye abnormali- 
ties, and must be aware of the possible 
but, as yet, unproven role of anticonvul- 
sant drugs in the production of these 

abnormalities. 

LEONARD APT 
WILLIAM L. GAFFNEY 
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Self-Assessment of Current Knowledge 
in Ophthalmology. By Timothy Van 
Scott and Sidney Jay Weiss. Flushing, 
New York, Medical Examination Pub- 
lishing Company, Inc., 1977. Spiral, 
paperbound, 265 pages, table of con- 
tents. $15 


Fact—Most people hate taking exami- 
nations; ophthalmologists are no excep- 
tion to this rule. 

Fact—For the foreseeable future, the 
American Board of Ophthalmology will 
continue to give written qualifying exam- 
inations preceding the oral examinations 
for certification. 

Fact—The American Board of Medical 
Specialists is committed to some sort of 
written examination as part of the recerti- 
fication process. Subfact—The American 
Board of Internal Medicine has used only 
a written examination for its recertifica- 
tion process. 

Query—Why isn’t there a book of ques- 
tions culled from past examinations? 

Answer—The questions change every 
year so that such a book would not help to 
prepare for a specific examination, but 
answering questions is an excellent 
mechanism for reviewing one’s knowl- 
edge. The present text is the third such 
publication issued by the Medical Exami- 
nation Publishing Company in ophthal- 
mology. The first, written by Charles 
Thomas of Cleveland, appeared in 1965. 
It had several defects: too many types of 
questions, the frequent use of “all of the 
above” as a correct answer, and occasion- 
al incorrect answers. Nevertheless it was a 
useful volume to introduce one to the 
mechanics of multiple choice questions. 
A second edition appeared in 1969 which 
was an improvement over the first, and 
now we have a third with new authors 
and a nev title (in the interval there was a 
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book of essay questions and answers,also 
written by Dr. Thomas, which appeared 
in 1972). The authors of the current vol- 
ume have placed less emphasis on the 
basic science and on anatomic classifica- 
tion and more on disease entities. This 
may be because the work is addressed to 
practitioners to be used as a self- 
assessment test. As in previous volumes 
there is an answer key in the back but 
with the added advantage of a specific 
reference after each question; the refer- 
ences are current, as late as 1976. 

Nevertheless, there are shortcomings. 
First, no questions in optics are provided. 
The authors have addressed this book to 
practitioners and have concentrated on 
current published reports but it would 
certainly seem appropriate to include 
questions to test an activity that is at the 
heart of general ophthalmologic practice. 
Secondly, there are still questions where 
the correct answer is “all of the above.” 
This is an unacceptable answer because if 
one knows two of the foils to be correct, 
then the only correct single answer possi- 
ble is “all of the above.” Finally, an 
inordinate number of questions relate to 
percentages and to time. For example, 
three of the choices on the incidence of 
side effects to a specific antibiotic are 
10%, 20%, 40%. The correct answer is 
20% but knowledge of the side effects 
would be just as important if the inci- 
dence were only 10%. Similarly, three of 
the choices for the incidence of cataract in 
congenital rubella are 15%, 30%, and 
60%. Knowing the exact percentage 
would not alter one’s management of the 
infant. 

Despite these criticisms, this is a useful 
book for the practicing ophthalmologist: 
It will re-expose him to the mechanics 
and logic of multiple choice questions, 
and if used appropriately it will expand 
his fund of knowledge. This reviewer 
suggests that only a few of the questions 
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should be answered and references read 
at a sitting. A practicing ophthalmologist 
should be selective in his use of the book, 
skipping over questions that seem esoter- 
ic or unrelated to his practice. Residents 
should obviously answer all the questions 
since all ophthalmology is in their ken. 
DAVID SHOCH 


The Waysiders: Reading and the Dyslex- 
ic Child. By R. M. N. Crosby. New 
York, John Day Company, Inc. 1976. 
Clothbound, table of contents, index, 
49 black and white illustrations. $9.95 


“For parents, teachers, psychologists, 
physicians!? Pediatric neurosurgeon, R. 
M. N. Crosby, of the University of Mary- 
land School of Medicine, and profession- 
al writer Robert A. Liston have combined 
their talents of basic neurology and clear 
language to produce a straight forward 
volume on dyslexia, its neurological sub- 
strate, its variations with involvement of 
different sensory modalities, and good 
suggestions for therapy. This second edi- 
tion of “Reading and the Dyslexic Child” 
comes on strong. It is based on sound 
neurological development and emphasiz- 
es the fact that differentiation of brain 
cells continues until about the age of 18 
years. Children are affectionately encour- 
aged to speak over an easy span of six 
years, but must make a transition from 
verbal to visual symbols on entering 
school. Discipline and punishment for 
failure to master complex neurologic or- 
ganization then enter a child’s life. 

The authors hold back no punches in 
analyzing methods used to teach reading. 
Educational research in the modern era 
has not basically improved failing meth- 
ods of teaching*problem readers or dys- 
lexic children. The search for a pill, an 
operation, or a simple gross motor ex- 
ercise is not related to the complex 
neurologic task of learning to read and 
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calculate. Reading deficiencies may ace 
company children who are idle, lack in- 
telligence, have emotional problems, are 
culturally deprived, or poorly taught. But, 
these are not the problems of neurologic 
deficit in the specifically dyslexic child. 
With absolute clarity, the authors point 
out “there are in fact no eye defects which 
prevent a child from reading,” and ocular 
exercises for inability to interpret visually 
derived symbols have no more logic than 
finger exercises to help a blind child learn 
to read Braille. 

Treatment is a remedial and education- 
al process of sensory augmentation, or 
cross modality transfer. The need to pur- 
sue reading and writing simultaneously is 
inherent in such sensory augmentation 
drills. Command of individual letters and 
fundamental spelling constitute building 
blocks which must precede reading. 

This book is an accurate, handy, reada- 
ble volume; I highly recommend it. 

ARTHUR H. KEENEY 


Ophthalmology Series, vol. 1, Clinical 
Glaucoma. Edited by George Gorin. 
New York, Marcel Dekker, Inc., 1977. 
Clothbound, 424 pages, table of con- 
tents, author index, subject index, 115 
black and white figures. $44.69 


The author states that the purpose of 
this book is to describe the pathophysi- 
ological basis of the major entities of 
glaucoma in adults. However, he has un- 
dertaken a considerably broader task and 
provides extensive experimental data con- 
cerning the blood aqueous barrier, the 
histology of the aqueous pathways, the 
mechanism of optic disk cupping, and 
similar studies derived mainly from ani- 
mals. Far more than clinical glaucoma is 
discussed, which constitutes tne of the 
difficulties of the text inasmuch as it is not 
possible to discuss in depth ull of the 
complex topics presented. 
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eThe major sections deal with open- 
angle glaucoma, angle-closure glaucoma, 
and the secondary glaucomas. These topics 
are detailed mainly from a theoretic rather 
than a pragmatic approach. 

In contrasting this book with the stan- 
dard volume written by Becker and Shaf- 
fer and continued by Kolker and Hether- 
ington, I was impressed that the volumes 
were prepared by superb clinicians. 
Gorin’s book is a more sophisticated text 
directed toward experienced glaucoma 
clinicians with emphasis on experimental 
studies and provision of different aspects 
of current diagnosis and therapy. Gorin 
has admirably performed the difficult task 
of condensing current thinking concern- 
ing glaucoma into a single relatively short 
textbook. I look forward to the future 
volumes in this Ophthalmology Series, 
edited by Paul Henkind. 

J. TERRY ERNEST 


SYMPOSIA 


Documenta Ophthalmologica, vol. 11. 
Experimental and Clinical Amblyopia. 
XIIIth ISCERG Symposium, Kibbutz 
Ginossar, Israel, 21-25 April, 1975. Ed- 
ited by Edgar Auerbach. The Hague, 
Dr. W. Junk Publishers, 1977. Paper- 
bound, 202 pages, table of contents, 89 
black and white figures, 8 tables. $24.60 


YINON, U.; Amblyopia simulated by heterotropia 
and cyclotropia in cats 


CRONE, R. A.: Amblyopia. The pathology of motor 
disorders in amblyopic eyes 


NAWRATZKI, l., AND BLAU, D.: Motor response to 
hemiretinal stimulation 


SANDBERG, M. A.: Stereopsis and ocular dominance 


AUERBACH, E., AND TSVILICH, R.: Photopic spectral 
sensitivity as increment threshold in amblyopes 
and non-amlyopes 


ARDEN, G. B.: Amblyopia 


VAN LITH, G. H. M.: Electrophysiology of media 
opacities 
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HUBER, C.: A clinical projection stimulator for 
sine-wave and pattern visual evoked response! Ap- 
plication to opacities of the ocular media and am- 
blyopia 


ALFIERI, R., AND SOLE, P.: Coupled electroretino- 
gram (ERG) and visual evoked response (VER) in 
monochromatic light as a part of the electrophysio- 
logical diagnosis of opacities of the ocular media 


Jones, R. M., BRESNICK, G. H., LARSON, C. L., AND 
MEYERS, F. L.: Previtrectomy electroretinography 
as a prognostic test of visual potential in patients 
with diabetic retinopathy 


HOMMER, K., AND THALER, A.: ERG in dominant 
central retinopathia pigmentosa 


ABRAHAM, F. A., AND SANDBERG, M. A.: An unusual 
type of juvenile foveal dystrophy. Electrophysio- 
logical study 


FRANÇOIS, J., AND DE ROUCK, A.: Electroretino- 
graphical study of the hypoplasia of the optic nerve 


VAN LITH, G. H. M., WILDBERGER, H. G. H., AND 
MAK, G. T. M.: Further evaluation of the VECPs in 
optic neuritis 


HEILIG, P., AND THALER, A.: The EOG light peak 
in X-linked juvenile retinoschisis 


VAN DER TWEEL, I. H., AND AUERBACH, E.: Achro- 
matopsia. Electrophysiological evidence for sepa- 
rate luminance and contrast processing 


ZRENNER, E., AND KOJIMA, M.: Colour vision mech- 
anisms isolated by selective adaptation in normals 
and dichromats as detected by the visually evoked 
cortical potential (VECP) 


ABRAHAM, F. A.: VEP follow-up of ischemic occipi- 
tal blindness 


FEINSOD, M.: Monitoring anterior visual pathways 
during parasellar surgery 


ABRAHAM, F. A.: Enhanced ERG following monoc- 
ular injury 


MERIN, S.: The clinician and the electrophysiologi- 
cal report 


PADMOS, P., AND NORREN, D. V.: Cone pigment 
regeneration. The influence of halothane anaesthe- 
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NORREN, D. V., AND PADMOS, P.: The influence of 
various inhalation anaesthetics on dark adaptation 


STODTMEISTER, R.: The influence of stimulus dura- 
tion on human ERG wavelets 


KOOIJMAN, A. C., SMEETS, J. L. R. M., AND TEGEL- 
BERG, U. F.: Large and small field dark adaptation 
measurements with ERG. The limits of measuring 
conditions 
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ARDEN, G. B., AND FAULKNER, D. J.: A versatile 
pattérn generator for neuroophthalmological and 
paediatric E.P. and psychophysical tests, using 
standard television techniques compatible with 
broadcast colour programmes 


BONAVENTURA, N., BEZAUT, M., AND WIOLAND, N.: 
Further data on taurine considered as a putative 
inhibitory transmitter in the retina 


MADAR, Y., AND YINON, U.: Interactions of recep- 
tive fields subunits 


BLUM, B., GODEL, V., STEIN, R., AND GITTER, S.: 
Interactions of visual pathways at the level of the 
superior colliculus 


GREHN, F., GRUSSER, O.-J., AND STANGE, D.: 
Changes in the receptive field properties and in 
flicker responses of retinal ganglion cells during 
acute increase in intraocular pressure 


HANANI, M.: Visual adaptation at the receptor level 


Modern Problems in Ophthalmology, 
vol. 18. Turning Points in Retinal Sur- 
gery. Xth Meeting of the Jules Gonin 
Club, Lausanne, June 1976. Edited by 
E. W. D. Norton, R. Dufour, C. Gail- 
loud, and B. Daicker. Basel, S. Karger 
AG, 1977, Clothbound, 546 pages, 
table of contents, 105 tables, 191 
black and white figures, 1 color plate. 
$102 


I. Ultrasonography and retinal detachment 

II. Retinoblastoma, diagnosis and treatment 

III. Recent progress in vitreous surgery 

IV. Recent progress in chorio-retinal surgery 

V. The influence of changing cataract surgical tech- 
nique on retinal pathology and surgery 
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BACTERIAL FLORA OF STORED HUMAN 
DONOR CORNEAS AFTER ANTIBIOTIC 
TREATMENT. Schimmelpfennig, B., and 
Hiirzeler, R. (Univ. Eye Clinic, Zurich, 
Switzerland). Albrecht von Graefes 
Arch. Klin. Exp. Ophthalmol. 202:181, 
1977. 


In 100 out of 122 eyes obtained at autopsy, 
bacteria could be cultured in swabs taken from 
the conjunctiva. After individual storage of the 
excised corneas at 4°C in a modified tissue 
culture medium containing 100 pg/ml genta- 
micin, in 18 culture specimens there was still 
some growth of microorganisms. In compari- 
son to nine other antibiotics, gentamicin was 
the most effective against cultured bacteria in 
a sensitivity test. However, in 25% of the 
specimens, Pseudomonas aeruginosa was re- 
sistant to gentamicin. Polymyxin, to which 
Pseudomonas aeruginosa was not resistant in 
the same test, should be used in combination 
with gentamicin for antibiotic treatment of 
stored human donor corneas. (4 tables, 9 refer- 
ences)—Authors’ abstract 


ULTRASONIC FINDINGS IN THE VITREOUS 
SPACE IN PATIENTS WITH DETACH- 
MENT OF THE RETINA. Oksala, A. (Dept. 
Ophthalmol., Univ. Hosp., Turku, Fin- 
land). Albrecht von Graefes Arch. Klin. 
Exp. Ophthalmol. 202:197, 1977. 


Ultrasonic observations were made of the 
vitreous body and the subretinal space of the 
sick eye and of the vitreous body of the other 
eye on 32 unselected subjects with idiopathic 
detachment of the retina. In almost all sick 
eyes a severe state of degeneration of the 
vitreous body was observed, and in all cases 
examined the subretinal space was acoustical- 


ly heterogeneous. In the other eye degenera- 
tion of the vitreous body was often observed, 
although to a lesser degree than in the eye with 
retinal detachment. The ultrasonic examina- 
tion of the vitreous body may yield informa- 
tion as to the disposition of the eye with regard 
to detachment of the retina. (3 figures, 1 table, 
16 references)—Author’s abstract 


Archives of Ophthalmology 

A COMBINED APPROACH FOR THE DIAG- 
NOSIS OF ORBITAL DISEASE. Hodes, B. 
L., and Weinberg, P. (Dept. Ophthal- 
mol. Northwestern Univ. Med. School, 
Chicago, Ill.). Arch. Ophthalmol. 95: 
781, 1977. 


Twenty patients with orbital disease were 
studied by both computed temography (CT 
scan) and standardized A-scan echography (ul- 
trasonography). The CT scan was distinctly 
abnormal in 15 cases: 11/11 tumors were iden- 
tified; a large wooden foreign body was identi- 
fied; and nonspecific abnormal radiodensities 
were shown in three additional cases. Stand- 
ardized A-scan echography, however, was ca- 
pable of demonstrating the abnormality in all 
20: in nine orbital tumors, a preoperative his- 
tologic diagnosis was attempted and proven 
accurate in all nine (in two no histologic 
diagnosis was attempted); and nontumor soft 
tissue abnormalities were equally readily clas- 
sified. The overall diagnostic capability, there- 
fore, in this series is 19/20 with a tissue 
diagnosis achieved on echographic bases in 
17/20. (One case is excluded from this analysis 
as unexplained unilateral papilledema has 
been the only abnormality found and orbital 
abnormalities per se have not been proven.) 
The authors believe the roles of these two 
valuable diagnostic modalities to be comple- 
mentary, not mutually exclusive, and conclude 
that this combined radiologic and echographic 
approach to orbital abnormalities is essential 
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to the proper evaluation of orbital disease. (7 
figures, 13 references)—Authors’ abstract 


E;PINEPHRINE-INDUCED CYSTOID MACU- 
LAR EDEMA IN APHAKIC EYES. Mackool, 
R. J., Muldoon, T., Fortier, A., and 
Nelson, D. (Dept. Ophthalmol., New 
York Eye and Ear Infirmary, New York, 
N.Y.). Arch. Ophthalmol. 95:791, 1977. 


A population of glaucomatous aphakic eyes 
being treated with topical epinephrine com- 
pounds was studied in order to determine the 
incidence of cystoid macular edema that had 
been induced by this medication. Eyes were 
considered responders only if fluorescein an- 
giography demonstrated that macular edema 
was eliminated with discontinuation of epi- 
nephrine and recurred with reapplication of 
epinephrine. Reversible maculopathy oc- 
curred in six of 47 eyes. Topical epinephrine 
caused macular edema in an appreciable per- 
centage of aphakic eyes and the authors rec- 
ommend that other medications be used to 
control glaucoma in aphakic patients when 
possible. If epinephrine compounds are re- 
quired, periodic angiography is advisable. (2 
tables, 12 references)—Authors’ abstract 


Australian Journal of 
Ophthalmology 


PRIMARY ANGLE CLOSURE GLAUCOMA: A 
REVIEW OF OCULAR BIOMETRY. Lowe, 
R. F. (Melbourne, Australia). Aust. J. 
Ophthalmol. 5:9, 1977. 


One hundred years’ investigations concern- 
ing the depth of the anterior chamber in pri- 
mary acute glaucoma are reviewed. Only re- 
cently have satisfying theories been elaborated 
to explain the underlying anatomical compo- 
nents for primary angle closure glaucoma. 
Shallowness of the anterior chamber is mainly 
the result of polygenic inheritance. The major 
component arises from anterior siting of the 
lens, but increased lens thickness is also sig- 
nificant. The genetic, congenital, lens factors 
are augmented throughout life. Statistically a 
threshold for risk for angle closure glaucoma 
occurs with anterior chamber depth of 2.5 mm 
and the risk increases with decreasing anterior 
chamber depth. (1 table, 61 references)— 
Ronald Lowe 
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British Journal of P 
Ophthalmology 


PERFORATING INJURIES OF THE EYE. 
Eagling, E. M. (Birmingham and Mid- 
land Eye Hosp., Birmingham, En- 
gland). Br. J. Ophthalmol. 60:732, 1976. 


In the past 15 years perforating eye injuries 
due to road accidents have become much more 
frequent, while the incidence of occupational 
injuries has fallen considerably. Lacerations 
in the anterior segment, with or without uveal 
prolapse, usually have a good visual outcome 
(6/6(20/20) to 6/12(20/40) corrected}. The visu- 
al result after lens injury in children under 
eight years of age may be seriously affected by 
an amblyopia factor which is difficult to com- 
bat, even if the optics are corrected by an 
intraocular lens. Still, in young children early 
deliberate surgical intervention to achieve 
clear media as quickly as possible is the only 
hope of preventing irreversible amblyopia. In 
the older age groups it is less essential to deal 
with the damaged lens at the time of primary 
repair, unless vitreous is also involved in 
which case immediate radical lens surgery in 
conjunction with anterior vitrectomy is indi- 
cated. (2 figures, 5 tables, 8 references)—Peter 
C. Kronfeld 


PERIFOVEAL LEAKAGE AND MACULAR 
EDEMA AFTER INTRACAPSULAR CATA- 
RACT EXTRACTION. Meredith, T. A., 
Kenyon, K. R., Singerman, L. J., and 
Fine, S. L. (Wilmer Inst., Johns Hop- 
kins Hosp., Baltimore, Md.). Br. J. Oph- 
thalmol. 60:765, 1976. 


The status of the perifoveal vessels two 
weeks after intracapsular cataract extraction 
was assessed by fluorescein angiography on a 
random sample of 44 patients. The principal 
finding was leakage of fluorescein of greatly 
varying degree in 25 of the 44 patients (in 30 
out of 50 eyes). In the cases of most marked 
leakage, pooling of the dye in cystoid spaces of 
the macula was visible 15 and 20 minutes 
after the injection. In 17 patients of this origi- 
nal series the angiography could be repeated 
eight weeks after the operation. At this time 12 
eyes showed leakage which in 11 had been 
revealed by the earlier angiography. The phe- 
nomenon of leakage was compatible with a 
visual acuity of 20/20. In only five of the eyes 
that had shown leakage two weeks postopera- 
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sively, was clear-cut cystoid macular edema 
with visual acuities of less than 6/12 (20/40) 
diagnosed eight weeks after surgery. Careful 
review of the patients’ physical status suggest- 
ed a correction of perifoveal leakage with 
systemic vascular disease rather than with 
deviations from normal of the operative or 
postoperative course. (3 figures, 13 refer- 
ences)—Peter C. Kronfeld 


RADIATION TREATMENT OF CANCER OF 
THE EYELIDS. Lederman, M. (Royal 
Marsden Hosp., London). Br. J. Oph- 
thalmol. 60:794, 1976. 


Between 1945 and 1970 the author saw and 
treated by radiation 806 patients with lid can- 
cers of which 689 were previously untreated 
cases and 117 were recurrences. The overall 
ratio of basal to squamous cell carcinomas 
was 11:1. The results in the basal cell tumors, 
expressed as recurrence-free rates, varied 
somewhat, depending on the site of the neo- 
plasm. In upper lid tumors, no recurrence was 
observed within follow-up periods up to 15 
years. For lower lid tumors the recurrence-free 
rate was 97.3% after one year and dropped to 
93.7% after ten years. For tumors of the inner 
canthus the recurrence-free rate was slightly 
lower. The evaluation of the results in squa- 
mous cell tumors was more complicated since 
survival rates and involvement of lymph 
nodes had to be considered. This required 
more data which, apparently, was not always 
available. Out of a total of 51 cases at risk and 
followed, 17 died within the five-year period. 
The cause of death was the ocular malignancy 
in three cases, intercurrent disease in ten 
cases, and undetermined in the remaining four 
cases. In the majority of the survivors the 
original tumor had been located in the eyelids 
rather than in the canthi. The complications of 
radiation therapy are dealt with in detail. The 
more common ones were lid deformities, tel- 
angiectasias with or without depigmentation 
of the skin, and epiphora due to obliteration of 
the lower punctum. This last complication 
tended to become less troublesome with time. 
Less common complications were actual lid 
necrosis (2.9%), partial keratinization of the 
bulbar conjunctiva (5.6%), corneal abrasions 
or superficial keratitides (2.1%), corneal ulcer- 
ation with subsequent scarring (1.6%), and 
radiation “cataract (0.8%). Because of these 
complications the ophthalmologist plays an 
important role in the radiotherapy of malig- 
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nant lid tumors. Relative contraindications to 
radiation therapy are recurrence of the tumor 


after apparently adequate original radiation, 


treatment, the presence of a damaged cornea of 
of solar skin changes, invasion of orbital bones 
and very small lesions remote from the Canthi 
and lid margins which lend themselves to 
biopsy excision. (11 figures, 11 tables, 8 
references)—Peter C. Kronfeld 


A PROSPECTIVE STUDY OF XENON ARC 
PHOTOCOAGULATION FOR CENTRAL 
RETINAL VEIN OCCLUSION. May, D. R., 
Klein, M. L., and Peyman, G. A. (Dept. 
Ophthalmol., Illinois Eye and Ear In- 
firmary, Chicago, Ill.). Br. J. Ophthal- 
mol. 60:816, 1976. 


This paper is a preliminary report on the 
first 20 patients in a prospective, controlled 
study designed to determine the effect of 360 
degree scatter photocoagulation of the periph- 
eral retina on central retinal vein occlusion. 
The patients admitted to the study were over 
40 years of age, free of ocular disease other 
than the retinal vein occlusion, had visual 
acuities of 6/12 (20/40) or less and were not 
under the influence of medical treatment for 
the vein occlusion. From a group of 20 pa- 
tients meeting these requirements, ten were 
selected randomly for treatment while the 
other ten served as controls. The average 
follow-up period was 18 months. No effect of 
the treatment on visual acuity or neovasculari- 
zation in the fundus could be recognized. 
Regarding neovascularization in the anterior 
segment the treatment may have had some 
effect. Four of the untreated eyes developed 
neovascular glaucoma, the basis of which (ru- 
beosis) was present in two eyes at the begin- 
ning of the study. The treated eyes remained 
free of anterior segment complications. (2 ta- 
bles, 30 references)—Peter C. Kronfeld 


Canadian Journal of 
Ophthalmology 
IMMUNOLOGICAL STUDIES OF HUMAN 
ANTERIOR UVEITIS. Audain, V. P., 
Quigley, J. H., Vethamany, S., and 
Ghose, T. (Dalhousie Univ., Halifax, 
Nova Scotia). Can. J. Ophthalmol. 12: 

12, 1977. 
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Immunofluorescent studies revealed extra- 
cellular deposits of IgG and C3 as well as 
containing inflammatory 
cells in the affected iris of a patient suffering 
from endogenous acute uveitis. Antibodies to 
uveal components were detected in the serum 
of four out of a total of 23 endogenous uveitis 
patients examined. Examination of these 23 
sera also revealed antinuclear activity in one, 
antismooth muscle activity in one, and antimi- 
tochondrial activity in three. None of the sera 
showed antithyroglobulin activity. Antibodies 


to uveal components or immune complexes 


containing auto-antibodies do not appear to be 
a common sources of tissue damage in human 
endogenous anterior uveitis. (2 figures, 11 
references)—Authors’ abstract 


IMMUNOLOGICAL STUDIES IN PATIENTS 
WITH MALIGNANT MELANOMA OF THE 
UVEA. Brownstein, S., Skeikh, K. M., 
and Lewis, M. G. (Dept. Ophthalmol., 
Royal Victoria Hosp., Montreal, Que- 
bec). Can. J. Ophthalmol. 12:16, 1977. 


Antibodies directed against different com- 
ponents of ocular melanoma cells were identi- 
fied by indirect immunofluorescence in the 
sera of 12 patients with histologically proven 
malignant melanoma of the uvea. Antibodies 
reacting with autologous surface membrane 
antigens were found only in the sera of the five 
patients with the smallest tumors. The sera 
from most of the patients with small, large, or 
extraocular tumor contained antibodies direct- 
ed against autologous cytoplasmic compo- 
nents while about one-half of the tests for 
antibodies reacting with allogeneic cytoplas- 
mic components were positive. The incidence 
of positive tests with cytoplasmic antigens, in 
67 patients with clinically diagnosed benign 
uveal nevi and 56 other individuals not show- 
ing evidence of proliferative lesions of uveal 
melanocytes, was 25%. (2 figures, 5 tables, 19 
references)—Authors’ abstract 


THE ROLE OF PHOTOCOAGULATION IN 
CENTRAL SEROUS CHOROIDOPATHY. 
(French) Tardif, Y., and Rousseau, A. 
(Laval Univ., St. Foy, Quebec). Can. J. 
Ophthalmol. 12:98, 1977. 

Of 32 patients with central serous choroido- 
pathy, 25 were followed without treatment in 
order to study the natural history of the dis- 


ease. The authors conclude that the disease is 
benign and self-limiting. There occasionally is 
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some diminution of the visual acuity because 
of a leak through Bruch’s membrane into the 
fovea but in general photocoagulation is use- 
ful only in the minority of cases. (5 figures, 6 
tables, 15 references)—David Shoch 


Ophthalmologica 


CONGENITAL GLAUCOMA IN ONLY ONE 
OF IDENTICAL TWINS. Fried, K., Sachs, 
R., and Krakowsky, D. (Tel-Aviv Univ. 
Med. School, Tel-Aviv, Israel). Oph- 
thalmologica 174:185, 1977. 


Generally congenital glaucoma is thought to 
be concordant in monozygotic twins. This has 
led to the concept that congenital glaucoma 
has hereditary tendencies and is generally 
autosomal recessive. The present report is on 
two identical twin sisters who are obviously 
monozygotic and yet are discordant in regard 
to congenital glaucoma. Only one of the two 
twins has congenital glaucoma, the sister is 
normal as are two older brothers and the 
parents. All blood group studies were identical 
which further gives support to the fact that the 
twins are identical. This would seem to lend 
support to the thesis that nongenetic factors 
are also involved in congenital glaucoma. (1 
figure, 2 references)—David Shoch 


CORTICOSTEROID GLAUCOMA. Francois, 
J., and Victoria-Troncoso, V. (Ophthal- 
mol. Clinic, Univ. of Ghent, Ghent, 
Belgium). Ophthalmologica 174:195, 
1977. 


The authors explain the existence of cortico- 
steroid glaucoma on the basis that there are 
some goniocytes in the trabecular meshwork 
which are cortico-sensitive and others which 
are not. Depending on the predominance of 
one or the other the cortisone test will be 
positive or negative. Under normal circum- 
stances there is a physiologic liberation of 
enzymes from the lyzosomes which depoly- 
merize mucopolysaccharides and prevent 
these large molecules from obstructing the 
trabecular meshwork. Corticosteroids rein- 
force the lyzosomal membrane and impede the 
liberation of the catabolic enzymes from the 
lyzosomes, thus allowing the hydration of 
mucopolysaccharides. This causes trabecular 
obstruction. (10 figures, 2 tables, 9 
references)—David Shoch 
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- Transactions of the 
American Academy of 
Ophthalmology and 
Otolaryngology 
PREVENTION OF ENDOTHELIAL DAMAGE 
FROM INTRAOCULAR LENS INSERTION. 
Katz, J., Kaufman, H. E., Goldberg, E. 
P., and Sheets, J. W. (Dept. Ophthal- 
mol., Univ. of Florida, Gainesville, 
Fla.). Trans. Am. Acad. Ophthalmol. 

Otolaryngol. 83:204, 1977. 


Studies have indicated that approximately 
half the corneal endothelial cells can be lost at 
the time of intraocular lens insertion. Momen- 
tary contact between the methacrylate surface 
and the endothelial cell appears to cause an 
adhesion between these surfaces which dam- 
ages the cells even without prolonged contact. 
Although other factors may also damage the 
endothelium, this endothelial damage which 
seems clinically important can be prevented 
by simply dipping the intraocular lens in 
simple solutions of polyvinylpyrrolidone. (3 
figures, 3 references)—Authors’ abstract 


TRABECULAR DAMAGE TO TO BLUNT AN- 
TERIOR SEGMENT INJURY AND ITS RE- 
LATIONSHIP TO TRAUMATIC GLAUCO- 
MA. Herschler, J. (Bascom Palmer Eye 
Inst., Miami, Fla.). Trans. Am. Acad. 
Ophthalmol. Otolaryngol. 83:239, 1977. 


Gonioscopy performed within 48 hours of 
traumatic hyphema, revealed not only angle 
recession but also a high incidence of damage 
to the trabecular meshwork and the Schlemm 
canal. These trabecular lesions tend to scar 
and become much more difficult to recognize 
over the ensuing weeks. Large tears into the 
ciliary body (angle recession) also had a ten- 
dency to close. Using a specially calibrated BB 
gun, hyphema was induced in rhesus mon- 
keys. Trabecular tears were recognized by 
gonioscopic and histologic examination. Im- 
paired outflow facility developed between ten 
and 30 days after injury in the one surviving 
animal studied to date. 

In patients developing open-angle glaucoma 
years after trauma, evidence of past trabecular 
injury was’seen by gonioscopy in addition to 
the obvious ciliary body tears (angle reces- 
sion). The normal fellow eye had early glauco- 
ma, ocular hypertension, or high normal intra- 
ocular pressure. The evidence presented sup- 
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ports the hypothesis that traumatic glaugoma 
is the result of trabecular meshwork injury 
from the original trauma and the rapid scar-,. 
ring that results, in combination with an un- 
derlying predisposition for the development 
of primary open-angle glaucoma and the pas- 
sage of time. (8 figures, 13 references)— 
Authors’ abstract 


KERATOPLASTY IN INFANTS AND CHIL- 
DREN. Waring, III], G. O., and Laibson, 
P. (Dept. Ophthalmol., Univ. of Cali- 
fornia School of Med., Davis, Calif.). 
Trans. Am. Acad. Ophthalmol. Otolary- 
ngol. 83:283, 1977. 


The most common causes of acquired corne- 
al scarring before age six are herpes simplex 
keratitis, penetrating injuries, and congenital 
dystrophies. The authors performed 18 kerato- 
plasties in 16 eyes of 15 patients under the age 
of 12 years, achieving clear grafts in 14 eyes 
(87%). The authors also performed 11 grafts in 
nine eyes of eight patients with congenital, 
central corneal opacities, achieving only one 
clear graft and four instances of phthisis bulbi 
or enucleation for buphthalmos. They do not 
recommend penetrating keratoplasty in pa- 
tients with unilateral, congenital corneal opac- 
ities. However, those with bilateral cloudy 
corneas should have an attempt at keratoplasty 
as early in life as possible. The social and 
psychologic condition of the family often 
makes the difference between success and 
failure. (5 figures, 9 tables, 18 references)— 
Authors’ abstract 


Transactions of the 
American Ophthalmological 
Society 


COATS’ DISEASE AND CONGENITAL VAS- 
CULAR RETINOPATHY. (Thesis) Camp- 
bell, F. P. (New York, N. Y.). Trans. Am. 
Ophthalmol. Soc. 74:365, 1976. 


The basic lesion in Coats’ disease is a con- 
genital anomaly of the vasculature of the reti- 
na and optic nerve manifest ophthalmoscopi- 
cally as telangiectasia. Thismay involve either 
superficial or deep retinal vessels but hemor- 
rhages tend to occur from the deep telangiecta- 
ses. The disease is variable and in many cases 
regresses spontaneously. Treatment may be 
successful but there is a high incidence of 
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recuyrence following treatment. Three incom- 
plete pedigrees are presented which suggest 
that retinal telangiectasia is in fact a familial 
disorder. (15 figures, 114 references)—David 
Shogh 


THE OCULOROTARY MUSCLES IN 
GRAVES’ DISEASE. (Thesis) Dyer, J. A. 


(Mayo Clinic, Rochester, Minn.). Trans. 
Am. Ophthalmol. Soc. 74:425, 1976. 


The most common ocular surgical complica- 
tion of Graves’ disease is fibrosis of the extra- 
ocular muscles. This occurs most commonly 
in the inferior recti and second most common- 
ly in the medial recti. The treatment is reces- 
sion which should be greater in degree than 
that required for normal ocular muscles. For 
proptosis transantral-ethmoidal decompres- 
sion is recommended. However, this proce- 
dure is followed in almost 50% of the cases by 
ocular imbalance and diplopia; in virtually all 
cases with imbalance before decompression, 
there will be a more severe imbalance postop- 
eratively. The author suggests that the appro- 
priate order of treatment for these patients is 
relief of the proptosis, extraocular muscle sur- 
gery to straighten the eyes, and finally, correc- 
tion of the lid retraction. (11 figures, 42 
references)—David Shoch 


EXTRAOCULAR FLUID DYNAMICS: HOW 
BEST TO APPLY TOPICAL OCULAR MEDI- 
CATION. (Thesis) Fraunfelder, F. T. 
(Dept. Ophthalmol., Univ. of Arkansas 
for Med. Sciences, Little Rock, Ark.). 
Trans. Am. Ophthalmol. Soc. 74:457, 
1976. 


Scintillation studies with radioactive tech- 
netium have proved to be very useful in stud- 
ies of tear flow. Using this radioactive material 
the author reviewed the various mechanisms 
for instilling topical medication in the eye. 
Drops containing the radioactive isotope were 
instilled in various places in the eye and under 
the upper and lower lids. It was found that the 
most effective mechanism for ensuring trans- 
fer of medication into the eye was to place the 
material in the lower cul-de-sac by pulling the 
eyelid away from the globe. Frequent blinking 
tends to increase the loss of the solution down 
the lacrimal system, while closure of the lids 
prevents loss of the solution by inhibiting 
flow into the lacrimal outflow system. Pressure 
on the lacrimal sac, especially with the lids 
closed, is a most effective method to increase 
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ocular contact time. (15 figures, 9 tables, 28 
references)—David Shoch 


MICROCYSTIC CORNEAL DYSTROPHY. 
(Thesis) Laibson, P. R. (Wills Eye 
Hosp., Philadelphia, Pa.). Trans. Am. 
Ophthalmol. Soc. 74:488, 1976. 


Microcystic dystrophy of the cornea appears 
to be due to a faulty multilaminar basement 
membrane which insinuates into the corneal 
epithelium from beneath the basal epithelial 
cells where it is usually produced. The matur- 
ing epithelial cells may be blocked from sur- 
facing by this layer and form microcysts or 
more accurately—pseudocysts. The aberrant 
basement membrane appears clinically as the 
more common map change of fingerprint-like 
lines in the cornea. Because the underlying 
change is related to abnormal corneal epithe- 
lial basement membrane, a better term might 
be epithelial basement membrane corneal dys- 
trophy. There were 20 kinships in the 78 
patients reviewed in this study in whom two 
or more members had microcystic dystrophy. 
The women seem to be involved twice as 
frequently as men and the author therefore 
postulates a possible x-chromosome link. (16 
figures, 1 table, 46 references)—David Shoch - 


VARIABILITY OF EXPERT OBSERVERS IN 
EVALUATING THE OPTIC DISK. (Thesis) 
Lichter, P. R. (Dept. Ophthalmol., 
Univ. of Michigan Med. School, Ann 
Arbor, Mich.). Trans. Am. Ophthalmol. 
Soc. 74:532, 1976. 


Sixteen ophthalmologists with a particular 
interest in glaucoma were asked to review 20 
photographs presented three times in non- 
stereo and three times in stereo. Generally 
there was quite a variation between observers 
but an individual observer tended to be rea- 
sonably consistent on repeat evaluation. Cup/ 
disk ratios alone, without considering other 
factors, proved to be very unreliable for noting 
small disk changes. In general, stereo color 
transparencies are evaluated more accurately 
than are non-stereo color prints. The most 
useful disk characteristics to observe are ves- 
sel detail and pallor patterns. In this regard a 
cup/disk ratio does nothing to indicate wheth- 
er a disk is normal or not. (4 figures, 28 tables, 
30 references)—David Shoch 


THE ROLE OF ABNORMAL HEMORRHEO- 
DYNAMICS IN THE PATHOGENESIS OF 
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* DIABETIC RETINOPATHY. (Thesis) Lit- 
tle, H. L. (Palo Alto Med. Research 
Foundation, Palo Alto, Calif.). Trans. 
Am. Ophthalmol. Soc. 74:573, 1976. 


Careful blood studies were performed on a 
group of diabetics with retinopathy with con- 
centration on the rheologic properties. It is 
known that there is an increased aggregation 
of platelets and red blood cells in diabetics 
and the author postulates the following course 
of events to explain these findings. Impaired 
carbohydrate postulates the following course 
of events: impaired carbohydrate metabolism 
with hyperglycemia stimulates the release of 
growth hormone from the pituitary. This 
growth hormone activates hepatic synthesis of 
large plasma proteins, including fibrinogen 
and alpha-2 globulins. These large plasma 
proteins bind red cells into aggregates that 
cause sludging of the microcirculation with 
increased resistance to flow. If endothelial 
damage were present as well, platelets would 
adhere to this and release ADP which would 
increase the red cell aggregation. This results 
in focal occlusions of small arterioles and in 
the areas of ischemia there is endothelial and 
pericyte loss but endothelial hyperplasia oc- 
curs in zones of hypoxia. In these hypoxic 
zones at the margins of ischemia, microaneu- 
rysms and retinal neovascularization develop 
in association with micro- and macrovascular 
shunts. As a result of these studies the author 
recommends rigid control of blood sugar lev- 
els to decrease the production of growth hor- 
mone secretion. (16 figures, 2 tables, 166 
references)—David Shoch 


PROSTAGLANDINS, NONSTEROIDAL 
ANTI-INFLAMMATORY AGENTS AND EYE 
DISEASE. (Thesis) Podos, S. M. (Dept. 
Ophthalmol., Mt. Sinai School of Med., 
New York, N. Y.). Trans. Am. Ophthal- 
mol. Soc. 74:637, 1976. 


Prostaglandins cause a breakdown in the 
blood aqueous barrier and thus would seem to 
be implicated in at least some cases of iritis 
and uveitis. They act via the secondary mes- 
senger system, cyclic AMP. In fact some types 
of ocular inflammation may be entirely 
prostaglandin-mediated. Corticosteroids are 
known to Bẹ poor inhibitors of prostaglandin 
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synthesis and therefore it is not unreasonable 
to postulate that those inflammatory processes 
that do not respond to corticosteroids probably ,* 
are being caused by prostaglandin synthesis. 
For this type of inflammation a different anti- 
inflammatory agent is necessary. The author 
used arachidonic acid, a prostaglandin E, pre- 
curser to elevate the intraocular pressure and 
aqueous humor protein. A non-corticosteroid 
responsive uveitis can also be produced by 
injecting arachidonic acid into the vitreous. 
These models were used to test various inhibi- 
tors of prostaglandin synthesis. Of the com- 
mon drugs available, indomethacin appeared 
to be most effective. However, there were 
drugs that are not as yet available that appear 
to be superior and a solution of flurbiprofen 
was quite effective. The limitation of this 
study is that animal uveitis is not an ideal 
model for the human condition. (7 tables 114 
references)—David Shoch 


QUANTITATIVE GENETICS AND CLINICAL 
MEDICINE. (Thesis) Spivey, B. E. (Dept. 
Ophthalmol., Pacific Med. Ctr., San 
Francisco, Calif.). Trans. Am. Ophthal- 
mol. Soc. 74:661, 1976. 


Disease processes are the resultant of gene 
defects and environmental factors. The partic- 
ular process may be due to one or the other, or 
both. The possibility of identifying individu- 
als likely to exhibit visual system abnormali- 
ties from examination of unaffected parents 
makes the genetic research in clinical medi- 
cine particularly rewarding. This particular 
problem is being most intensively investigated 
at the current time in the relatives of glaucoma 
patients and a large set of genetically deter- 
mined variables are being investigated to see if 
a particular one correlates with the devel- 
opment of open-angle glaucoma. The best 
predictor variables will be those that index di- 
rectly with some critical physiological bio- 
chemical process involving the onset of an 
abnormality. Thus, quantitative genetics has im- 
plications for clinicians primarily at the level 
of prediction, and diagnosis. The application 
of population studies and the resulting quanti- 
tative genetic analyses will lead us to a better 
understanding of the nature of clinical varia- 
tions of disorders. (4 figeres, 2 tables, 67 
references)—David Shoch 
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XI HELLENIC CONGRESS 


The XIth Hellenic Congress of Ophthalmology 
will take place in Chalkidiki (Kassandra peninsula) 
June 15-18, 1978. The topic for the Congress is 
“Tumors of the eyeball.” Simultaneous translation 
in Greek, English, French, and German will be 
provided. For further information, write XI Hellenic 
Congress of Ophthalmology, P.O. Box 497, Thessa- 
loniki, Greece. 
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QUEEN'S UNIVERSITY: CLINICAL DAYS 


The Department of Ophthalmology of Queen’s 
University will hold Clinical Days in Ophthalmolo- 
gy Nov. 28, 1977, and Feb. 13, 1978. The topic of the 
Nov. 28 meeting will be “Corneal epitheliopathies 
and other external ocular diseases,” presented by 
Stuart I. Brown and Walter J. Stark. The Feb. 13 
meeting will feature a presentation by Jerry A. 
Shields on “Current approaches to the investigation 
and management of retinal and choroidal diseases.” 
For further information, write Dr. R. M. H. Pinker- 
ton, Department of Ophthalmology Queen’s Univer- 
sity, Kingston, Ontario, K7L 3N6, Canada. 
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OPHTHALMIC PHOTOGRAPHERS 
SOCIETY: EIGHTH ANNUAL MEETING 


The Ophthalmic Photographers Society will hold 
its eighth annual education program in Dallas, 
Texas, Oct. 1-5, 1977. For further information, write 
Bill Bell, Wills Eye Hospital, Philadelphia, PA 
19130. 
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ST. MARY’S HOSPITAL, SAN FRANCISCO: 
COURSE 


The Retina Research Fund of St. Mary’s Hospital 
and Medical Center will sponsor a course, “A review 
of retinal and macular disease and surgery,” Nov. 5, 
1977, at the Hyatt on Union Square, San Francisco. 
Howard Schatz is course director. For further infor- 
mation, write Mrs. Roxanne Petersen, 3637 Sacra- 

mento St., San Frangisco, CA 94118 
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FLORIDA MIDWINTER SEMINAR IN 
OPHTHALMOLOGY 


A seminar in office management of neuro- 
ophthalmology problems will be held at the Boca 
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For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


Raton Hotel and Club, Boca Raton, Florida, Feb. 
5-8, 1978. This course is sponsored by the Florida 
Midwinter Seminar in Ophthalmology and Otolar- 
yngology and co-sponsored by the University of 
Florida College of Medicine (Gainesville), the Uni- 
versity of Miami School of Medicine (Miami), and 
the University of South Florida College of Medicine 
(Tampa). Faculty will include Melvin G. Alper, 
Robert B. Daroff, Noble J. David, John T. Flynn, 
Jonathan Herschler, I. Matthew Rabinowicz, Peter 
J. Savino, and J. Lawton Smith. Registration is $150 
for practitioners and $50 for residents upon applica- 
tion from their department head. For registration, 
write Florida Midwinter Seminar, 405 N.E. 144th 
St., Miami, FL 33161. 


UNIVERSITY OF MIAMI: SECOND LENS 
IMPLANT AND CATARACT SURGERY 


The Bascom Palmer Eye Institute of the Universi- 
ty of Miami School of Medicine, St. Francis Hospi- 
tal, and the Miami Eye Foundation, Inc., will spon- 
sor the Second Lens Implant and Cataract Surgery 
Symposium December 11-15, 1977, at the America- 
na Hotel, Miami Beach, Florida. Norman S. Jaffe 
and Henry M. Clayman are the program chairmen. 
Registration fee is $450 for the course, payable to 
Miami Eye Foundation. For further information, 
write Ms. Lyn Johnson, Miami Eye Foundation, 
1680 Meridian Ave., Miami Beach, FL 33139. 


ST. LOUIS MERCY-BAPTIST EYE 
SEMINARS: CORNEAL AND EXTERNAL 
DISEASE FOR THE CLINICIAN 


A seminar concerned with corneal and external 
disease for the clinician will be held Nov. 6, 1977, at 
the St. John’s Mercy Medical Center, 615 S. New 
Ballas Rd., St. Louis, MO 63141. It is co-sponsored 
by the American Society of Contemporary Ophthal- 
mology. Faculty will include Dan Jones, Jorge Bux- 
oa George Bohigian, and Richard Oglesby. Fee is 

60. 


UNIVERSITY OF MIAMI: VITREOUS 
SURGERY COURSE 


The Bascom Palmer Eye Institute, Department of 
Ophthalmology, University of Miami School of 
Medicine will sponsor a course, “Vitreous surgery 
for the anterior segment surgeon,” Dec. 7-10, 1977, 
at the Americana Hotel, Miami Beach, Florida. 


452 


IEA 


a 


VOL. 84, NO. 3 


Registration fee for the course is $250 for practition- 
ers; $150 for residents upon application by their 
department head. Elective practical courses on ani- 
mal eyes will be available at a cost of $50 per 
session. For further information, write Continuing 
Education in Ophthalmology, Inc., Bascom Palmer 
Eye Institute, P. O. Box 520875, Miami, FL 33152. 


OPHTHALMIC MICROSURGERY COURSE: 
UNIVERSITY OF NEW YORK, 
DOWNSTATE MEDICAL CENTER 


Two intensive courses in microsurgery of the eye 
will be held at the State University of New York, 
Downstate Medical Center, Feb. 16-18, 1978, and 
Feb. 20-22, 1978. The earlier course is a basic 
course in microsurgery and the second course is for 
more advanced students. Faculty will include Rich- 
ard Troutman, Gerard Crock, Richard Keates, and 
Walter Stark. Registration is limited to 24 ophthal- 
mic surgeons. The fee for each course is $600. For 
further information, write Mrs. Sylvia Baer, State 
University of New York, Downstate Medical Center, 
Division of Ophthalmology, 450 Clarkson Ave., 
Brooklyn, NY 11203. 


STATE UNIVERSITY OF NEW YORK 
UPSTATE MEDICAL CENTER IN 
SYRACUSE: POSTGRADUATE COURSE IN 
OPHTHALMOLOGY 


The Department of Ophthalmology of the State 
University of New York Upstate Medical Center in 
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Syracuse will present its 28th annual postgraduate 
course in ophthalmology at the Hotel Syracuse, Dec. 
2 and 3, 1977. Faculty will include Stuart I. Brown, * 
Theodore F. Schlaegel, and Jerry A. Shields. The 
course is limited to 150 members. The tuition fee is 
$50, payable to the State University of New York 
Upstate Medical Center in Syracuse, 750 E. Adams 
St., Syracuse, NY 13210. Inquiries regarding the 
course may be forwarded to James L. McGraw, 
M.D., at the Upstate Medical Center in Syracuse. 


RETINA RESEARCH FOUNDATION 
AWARD 


The Retina Research Foundation of Houston 
Texas will award $30,000 to a vision scientist whose 
retinal research constitutes a single outstanding 
achievement or significant contribution to basic 
knowledge about the retina, its role in the visual 
process or vitreal retinal diseases and disorders. For 
further information, write Alice McPherson, M.D., 
president of the Retina Research Foundation, 6436 
Fannin Street, Suite 800, Houston, TX, 77030. 


PERSONAL 
ALBERT C. ESPOSITO 


Albert C. Esposito has been named clinical pro- 
fessor of ophthalmology of the new Department of 
Ophthalmology of the Marshall University School 
of Medicine, Huntington, West Virginia. 


NEW RESEARCH GRANTS AWARDED BY THE NATIONAL EYE INSTITUTE 
APRIL 1-JUNE 30, 1977 











Principal Costs 
Institution Investigator Title of Project Awarded 
RESEARCH PROJECT GRANTS 

University of British Columbia Iain S. Begg A study of retinal circula- $ 15,650 

Vancouver, BC, Canada tion in the diabetic 

Montefiore Hospital and Medical Roy W. Bellhorn Blood-ocular permeability 80,930 
Center barriers of developing eye 

New York, New York 

College of Arts and Sciences Frederick A. Bettelheim Studies of induced cataracts 17,249 

Garden City, New York in fish lenses 

University of South Dakota Frank Y. Chan Lens regeneration in adult 15,760 

Vermillion, South Dakota newts 

University of California Devron H. Char Eye disease and histo- 35,224 
San Francisco compatability antigense 

San Francisco, California 

University of Wisconsin Guillermo B. DeVenecia Primate retina and choroid 36,419 
Madison in malignant hypertension 

Madison, Wisçonsin 

University of British Columbia Stephen M. Drance Fourteen year follow-up of 39,000 


Vancouver, BC, Canada 


Ferndale glaucoma study 
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California Institute of 


i Technology 
pie, Pasadena, California 


Johns Hopkins University 
Baltimore, Maryland 


University of California 
Berkeley 


è 
Be Berkeley, California 


Bre 


Queens College 
New York, New York 


University of Illinois 
Urbana, Illinois 


Johns Hopkins University 
Silver Spring, Maryland 


Washington University 
University City, Missouri 


University of Illinois 
Chicago, Illinois 


Medical Research Foundation 
of Oregon 
Portland. Oregon 


Stanford University 
Stanford, California 


California Institute of 
Technology 
Pasadena, California 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


University of Missouri 
Columbia, Missouri 


University of California 
Los Angeles, California 


University of Oxford 
Oxford, United Kingdom 


New York, New York 


Indiana University 
Indianapolis, Indiana 


Columbia University 
New York, New York 


Emory University 
Atlanta, Georgia 


University of Western Ontario 
London, Canada 


Institutes of Medical Sciences 
San Francisco, California 


Wayne State University 
Detroit, Michigan 


University of Illinois 
Chicago, Illinois 
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Principal 
Investigator 


Derek H. Fender 


Stuart L. Fine 


Merton C. Flom 


Thomas E. Frumkes 
Peter H. Hartline 
Bernard F. Hochheimer 
Theodore Krupin 
Michael W. Levine 


Manuel R. Malinow 


David M. Maurice 


Gilbert D. McCann 


Arthur H. Neufeld 


Beryl J. Ortwerth 
Dale L. Phelps 
Antoinette Pirie 
Peter S. Reinach 
Aristotle N. Siakotos 
B. D. Srinivasan 
Yoshio Takei 

John R. Trevithick 


Christopher W. Tyler 


Allan Weinsieder 
Jacob T. Wilensky 


David M. Worthen 
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Title of Project 


New instrumentation for clin- 
ical evaluation of the ERG 


Senile macula; natural 
course, clinical trial 
(laser) 


Sensory and motor mechanisms 
in functional amblyopia 


Rod-cone interrelationships 
in human vision 


Photoresponse kinetics: 
effects of adaptation 


Polarized light retinal 
photography 


Central nervous effects on 
aqueous humor dynamics 


Rod and cone systems. Prop- 
erties and interactions 


Retinal and choroidal ather- 
osclerosis in monkeys 


Corneal neurobiology 


Light transduction and 
color vision 


Trophic influences on the 
corneal epithelium 


Lens inhibitor proteins 
and cataractogenesis 


rotection in 


Tocopherol 
uced retinapathy 


oxygen in 


Studies of serious corneal 
xerophthalmia 


Coupling between metabolism 
/ionic transport in corneas 


Ocular lysosomes in hereditary 
retinal degenerations 


Corneal reepithelialization 
System degeneration of CNS 
Experimental approach 


Eye lens epithelial cell 
differentiation and cataract 


Etiology and diagnosis of 
retinal and cortical 
disorders 


Extra-ocular factors affect- 
ing lens growth 


Diagnosis and therapy of angle- 
osure glaucoma 


Studies on argon laser 
trabeculotomy 
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SEPTEMBER, 1977 


Costs è 
Awarded 


$ 53,985 
89,984 
54,110 


64,741 
67,020 

8,904 
33,431 
63,498 


40,731 


26,610 


57,426 


32,499 


43,080 — 


70,861 
39,571 
33,464 
79,438 
63,100 
46,080 
41,460 


39,981 


° 35,810 
55,398 


50,225 
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Institution 


SETA y 


NEWS ITEMS 


Principal 
Investigator 


Title of Project 


CORE CENTER GRANTS AND SPECIALIZED CLINICAL RESEARCH CENTER GRANTS 


Harvard University 
Boston, Massachusetts 


Eye and Ear Hospital 
of Pittsburgh 
Pittsburgh, Pennsylvania 


Harvard University 
Boston, Massachusetts 


Eliot L. Berson 


Stuart I. Brown 


Torsten N. Wiesel 


Studies of retinitis pigmen- 
tosa and allied diseases 


Study and treatment of immune 
ocular diseases 


Studies of basic mechanisms 
in vision 


NATIONAL RESEARCH SERVICE AWARD FELLOWSHIPS 


University of Utah 
Salt Lake City, Utah 


University of California 
Berkeley, California 


University of California 
Berkeley, California 


-Eye Research Institute of 


Retina Foundation 
Boston, Massachusetts 


Massachusetts Eye and Ear 
Infirmary 
Boston, Massachusetts 


Columbia University 
New York, New York 


Harvard University 
Cambridge, Massachusetts 


Rockefeller University 
New York, New York 


Australian National University 
Canberra, Australia 


- University of California 


San Francisco, California 


New York Universit 
New York, New Yor 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


University of Virginia 
Charlottesville, Virginia 


University of New South Wales 
Kensington, Australia 


University of New South Wales 
Kensington, Australia 


Purdue University 
West Lafayette, Iħdiana 


Purdue University 
West Lafayette, Indiana 


University of California 
Los Angeles, California 


Raymond L. Alberts, Jr. 
Raymond A. Applegate 
Alfred B. Bonds III 


Robert C. Campbell 
Chin W. Chu 


Margaret H. Garner 
Randolph D., Glickman 
Barbara M. Goldman 
Thomas H. Harding 


Marion S. Kinney 


Eileen Kowler 


David W. Lamberts 
Jonathan H. Lass 


Stephen W. Lehmkuhle 
Audie G. Leventhal 
Audie G. Leventhal 
Mei-Ven Lo 

Mei-Ven Lo 


Mary E. Lockhart 


Computer differentiation of 
ophthalmic tumor models 


Spatial processing in senile 
macular degeneration 


Quantitative study of develop- 
ing cat cortex 


Azur and V5’P effect on 
neuronal persistence of 
herpes 


Role of a serum antiprotease 
in corneal ulceration 


Aspects of the protein chemis- 
try of the cataractous lens 


Neuraphy sey and pharmacol- 
ogy of retinal synapses 


Biosynthesis of bovine rhodop- 
sin 

Integrity of X and Y path- 
ways: from retina to cortex 


Rod dise shedding and PE 
phagocytosis in Xenopus 
retina 


Role saccades in visual 
information processing 


Developing a keratoprosthesis 
with proplast and silicone 


Ocular herpes simplex. Sys- 
temic neuronal therapy 


Development of central visual 
pathways in the cat 


W, X, Y-cell inputs to 
visual cortex 


W, X, Y-cell inputs to 
visual cortex 


a 
Ca++ in the photoreceptor of 
Drosophila mutants 


Ca++ in the photoreceptor of 
Drosophila mutants 


Foveal cells and centrifugal 
fibers. synaptology 


455 


Costs 
Awarded 


$124,478 


81,171 
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n Principal 
Institution Investigator Title of Project 


Boston University 
Boston, Massachusetts 
a 


New England Medical Center 
Hospit 
Boston, Massachusetts 


University of Rochester 
Rochester, New Yor 


U.S. National Institutes of 
Health 
Bethesda, Maryland 


University of Florida 
Gainesville, Florida 


University of California 
Los Angeles, California 


Medical Research Clinical Lab 
of Molecular Biology 
Cambridge, United Kingdom 


Medical Research Clinical Lab 
of Molecular Biology 
Cambridge, United Kingdom 


University of Cambridge 
Cambridge, United Kingdom 


Harvard University 
Boston, Massachusetts 


RESEARCH CAREER DEVELOPMENT AWARDS AND ACADEMIC INVESTIGATION AWARDS 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


Washington University 
University City, Missouri 


University of Chicago 
Chicago, Illinois 


University of Texas Health 
Science Center 
Houston, Texas 


Wayne State University 
Detroit, Michigan 


University of Louisville 
Louisville, Kentucky 


Oakland University 
Rochester, Michigan 


Johns Hopkins University 
Baltimore, Maryland 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusettg 


New England Medical Center 
Hospital 
Boston, Massachusetts 


University of California 
Berkeley, California 


University of Pennsylvania 
Philadelphia, Pennsylvania 


John I. Loewenstein 


Daniel J. Nadler 


Tatiana Pasternak 


Robert D. Reinecke 


Patrick J. Riddle 
Elio F. Schettino 


Susan B. Udin 
Susan B. Udin 


Andrew B. Watson 


Gilbert K. Yamamoto 


Alan R. Adolph 
Bireswar Chakrabarti 


Theodore Krupin 
Frederick A. Mausolf 


Dianna A. Redburn 


Clifford V. Harding 
Albert M. Potts 
Venkat N. Reddy 
David A. Robinson 


Charles L. Schepens 
Bernard Schwartz 


Lawrence Stark 


Myron Yanoff 


V.E.R. monitoring of induced 
optic neuropathy 


Ophthalmic epidemiology 


Development of vision in 
stroboscopic illumination 


Evaluation and treatment of — 
downbeat nystagmus 
Cornea and external disease 
Analysis of (3H). Acetate 
utilization by frog retina 
Optic fiber interactions and 


retinotectal plasticity 


Optic fiber interactions and 
retinotectal plasticity 


Spatio-temporal visual 
sensitivity 


Effects of chalones on 
cornea! graft rejection 


Synaptic transmitters in 
vertebrate retinae 


The structure and interaction 
of vitreous components 


Central nervous system influ- 
ence on ocular dynamics 


Experimental hyperviscosity 
retinopathy 


Characterization of neuro- 
transmitters in retina 
Cellular basis of ocular 


disorders 


Research training in basic 
sciences 


Ophthalmic physiology and bio- 
chemistry 


Multidisciplinary training 
in visual science 


Interdisciplinary training in 
visual science 


ey å ° . 
Training program in the visual . 
sciences 


Training program for physio- 
logical optics 


Experimental ophthalmic 
pathology training 


SEPTEMBER, 1977 


Cost 


Awarded 


12,800 


11,200 


10,000 


13,200 


13,200 


10,000 


12,300 


3,000 


10,826 


13,200 


31,550 


33,340 


35,520 


30,000 


29,835 


37,283 


36,020 


35,287 


94,797 


55,553 


40,247 


82,728 


41,875 
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Improve the 


QUALITY OF LIFE 


with a Surgidev Product 


Surgidev’s greatest 
innovation in 1976: 


90% OF YOUR ORDERS 

FOR INTRAOCULAR LENSES 
WERE SHIPPED WITHIN 

24 HOURS. 


LEN 
“ZGRGIDEV 


CORPORATION 


wy) 


RESEARCH PRODUCTION QUALITY CONTROL AVAILABILITY 
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I) INTRAOCULAR LENS FOR INFORMATION OR ORDERING 


hy ™ CALL COLLECT ANYTIME 
-TROC (805) 965-1085 


A SURGIDEV PRODUCT 


1528 Chapala Street è Santa Barbara, California 93101 


REFER TO INSIDE BACK COVER FOR DETAILED LENS INFORMATION 
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FELLOWSHIPS AVAILABLE IN 
PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTROCULAR LENS 
IMPLANTATION 


Beginning in 
January and July, 1978 


Under the direct supervision 
of 


DONALD L. PRAEGER 
MD., F.A.C.S. 


Director of Cataract Surgical Service 
The New York Medica! College 
Westchester County Medical Center 
Valhalla, New York 10595 


Interested parties please contact: 


MRS. TERRI ROSE, R.N. 
Secretary to the Fellowship 
Committee 
C/O DONALD L. PRAEGER, M.D., 
F.A.C.S. 

9 Fulton Avenue 
Poughkeepsie, New York 12603 


Re: Cataract and Implantation 
Fellowship 
(914) 454-2510) 


Accepting Applicants for 
1978 and January and July, 1979 


AMA Accredited Fellowship 


3-DAY PRE-CONGRESS 
CONFERENCE ON 
TROPICAL OPHTHALMOLOGY 


Mauna Kea Beach Hotel, Hawaii 
MAY 09-12, 1978 
sponsored by the 


ASIA-PACIFIC ACADEMY OF OPHTHALMOLOGY 
WILLIAM J. HOLMES, M.D., PRESIDENT 


followed by the 


XXIII INTERNATIONAL CONGRESS 
OF OPHTHALMOLOGY 


Kyoto, Japan — May 14-20, 1978 


Space is limited, but still available, also for ex- 
citing Post-Congress Around-the-World, Circle Pa- 
cific, or Orient tours. 


For further information regarding the scientific 
program and for travel arrangements, please write: 


Erika Salisbury, Manager 
Carl Erdman Travel 
841 Bishop St., S. 1054 
Honolulu, Hawaii 96813 
ph. (808) 536-2307 





DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 


Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 
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6 INTRAOCULAR LENS 


IMPLANTATION COURSE 
SANTA MONICA HOSPITAL MEDICAL CENTER 


Oldest continuous implantation course in the United States 
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Nov. 4-5 Dec. 2-3 
BINKHORST PRINCIPLE LENSES 


TOPICS 
Observation Live Surgery 
Video Observation of All Techniques 
Pre- and Post-Operative Care 
Complications 
IOL Power Calculations 
Practice Session - Animal and Cadaver Eyes 
Retinal and Corneal Care 
with Intraocular Lenses 
400-Page Manual 


FACULTY 


*John J. Alpar, M.D. Kenneth J. Hoffer, M.D. 
*Ralph D. Anderson, M.D. Richard L. Holmes, M.D. 
*Henry M. Clayman, M.D. John A. Householder, M.D. 


John J. Darin, M.D. “Norman S. Jaffe, M.D. 
Donald E. Dickerson, M.D. Otto H. Jungschaffer, M.D. 
*Robert C. Drews, M.D. *Marvin L. Kwitko, M.D 
Richard Elander, M.D. Jeremy E. Levenson, M.D. 
*Miles A. Galin, M.D. *Malcolm A. McCannel, M.D. 
John E. Gilmore, M.D. “Donald L. Praeger M.D. 
Robert Hare, M.D. Dennis D. Shepard, M.D. 
*David A. Hiles, M.D. "Bradley R. Straatsma, M.D. 
“Henry Hirschman, M.D. Murry K. Weber, M.D. 


*Guest Lecturers 


Oct. 7-8 
CHOYCE MARK VIII 


ANTERIOR CHAMBER LENS 


TOPICS 

Observation Live Surgery 

Video Observation of All Techniques 
Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 

Practice Session - Animal Eyes 
Surgical Instrumentation 


FACULTY 


D. Peter Choyce, M.S., FRCS Essex, England 
John J. Darin, M.D. 

Donald E. Dickerson, M.D. 

F. Thomas Ellingson, M.D. 

John E. Gilmore, M.D. 

Robert Hare, M.D. 

Kenneth J. Hoffer, M.D. 

Richard L. Holmes, M.D. 

John A. Householder, M.D. 

Dennis D. Shepard, M.D. 


Please Detach Here 


FEE SCHEDULE 


Fee: $600 Residents and military: $300 


Lunch and amenities included 


Approved for 16 units continuing medical education 
credit - CMA and AMA, Category 1 


Check one O Oct. 7-8 O Nov. 4-5 


Name 


Address > r ee ee 


ate he E 


City 








O Dec. 2-3 


Phone 


Make check payable to Santa Monica Hospital Medical Center and mail to Jeanne Harris 


GHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 
SANTA MONICA HOSPITAL MEDICAL CENTER 
1225 15th Street, Santa Monica, California 90404 (213) 451-1511, Ext. 2148 
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PARS PLANA VITREOUS SURGERY 


THE MIAMI TECHNIQUE 


THE BASCOM PALMER EYE INSTITUTE NOVEMBER 10, 11, AND 12, 1977 
INTRODUCTORY COURSE 


THE MEDICAL COLLEGE OF WISCONSIN MAY 4 and 5, 1978 
ADVANCED COURSE 


Vitreous surgery courses are offered on a semi-annual 
basis. 

The three day course in Miami is intended for surgeons 
beginning vitreous surgery and will emphasize instrumen- 
tation, basic surgical techniques and indications. Practical 
experience will include a one-day surgical laboratory 
session. The surgery set-up in the operating room will be 
demonstrated and video tape recordings will be discussed. 

The course in Milwaukee is intended for surgeons with 
experience in vitreous surgery and will emphasize ad- 
vanced surgical techniques, selected indications, results 
and complications. Observation of live surgery and video 
tape recordings are planned. 


Courses approved by AMA for continuing education. 


Registration fee: Milwaukee $225.00 
Miami $400.00 


FACULTY 


Thomas M. Aaberg, M.D. University of Miami 
Medical College of Wisconsin Bascom Palmer Eye Institute WRITE TO 


Steve Charles, M.D. George Blankenship, M.D. George Blankenship, M.D. 
Memphis, Tennessee John Clarkson, M.D. Bascom Palmer Eye Institute 
Ronald G. Michels, M.D. Mary Lou Lewis, M.D. P.O. Box 520875, Biscayne Annex 
The Johns Hopkins Hospital Robert Machemer, M.D. Miami, FL 33152 

Baltimore Guy O'Grady, M.D. 


Just out of press ! 


Alfred VOGT 


Lehrbuch & ATLAS DER SPALTLAMPENMIKROSKOPIE. 


Berlin (Springer) & Schweizer Verlagshaus Zürich 1930-1942 


2nd edition in three volumes 
Vol. 1 (Technique & Methods, Cornea & Anterior Chamber) containing 83 plates 
Vol. 2 (Lens & Zonula) containing 163 plates 
Vol. 3 (Iris, Vitrious & Conjunctiva) containing 150 plates 
90 percent of the 2346 figures on these plates are colored 


This celebrated Atlas on Slit-Lamp-Microscopy of the Living Eye has now been reprinted in 
colors on enamelled paper of the finest quality! Price of the complete set: DM 1400. — 
$32.50 Postage. (US $ 627,50) 


SEND YOUR ORDERS DIRECTLY TO THE PUBLISHER (with remittance)’ 


J. P. Wayenborgh, publishers 
Postfach 646 
D-5300 BONN-BAD-GODESBERG (West Germany) 
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° The Post Graduate Institute 
of the New York Eye and Ear Infirmary 
Announces i 


The Twentieth Series of Post Graduate Courses 
for Specialists in Ophthalmology 
1977 


a 
AMA-CME 
CREDITS* 
DATE COURSE TUITION (CATEGORY 1) 
OCTOBER 
13 Diagnostic Ultrasonography 
and Computerized Axial 
Tomography 75.00 8 hours 
14 Indirect Ophthalmoscopy 100.00 8 hours 
Fundus Drawing 50.00 3 hours 
21 Fluorescein Angiography 100.00 8 hours 
22 Argon Laser Photocoagulation 100.00 8 hours 
28 Glaucoma Workshop 75.00 8 hours 
29 Medical and Surgical Glaucoma 75.00 8 hours 
NOVEMBER 
4 Ocular and Adnexal Pathology 150.00 16 hours 
7 Plastic Eye Surgery 200.00 48 hours 
14 Strabismus Surgery 150.00 16 hours 
16 The Lacrima! System 75.00 8 hours 
17 Neuro Ophthalmology 150.00 16 hours 
19 Clinical Perimetry 75.00 8 hours 
DECEMBER 
2 Corneal Contact Lenses 75.00 8 hours 
3 Ophthalmology in Medical 
Practice 75.00 8 hours 
5 Review in Basic Subjects in 
Ophthalmology 450.00 48 hours 


* All of the above courses qualify for Category 1 credits towards the American Medical Association 
Continuing Medical Education Physicians Recognition Award. 


m 


For Catalogue and further information, please write: 
: Jane Stark, Registrar 
Post Graduate Institute 
: New York Eye and Ear Infirmary 
310 East Fourteen Street 
New York, New York 10003 
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CONJUNCTIVO- 
DACRYOCYSTORHINOSTOMY® 


L. T. JONES M.D. 2.2MM 
TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


(1) IN SETS 
OF STANDARD 
SIZES 


FELLOWSHIPS AVAILABLE 



















The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: November 30 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 

























(2) IN SETS 
OF SPECIFIED 
SIZES 








(3) SIZED 
INDIVIDUALLY 






DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 














ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS 

SCIENTIFIC GLASS BLOWING CO. 

2025 S.W. BRIGGS COURT 

BEAVERTON, OREGON 97005 (503-644-3507) 











































‘L. T. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY, 1965. 


Basic Science Course in Ophthalmology 


The University of Texas 
Health Science Center at Houston, 
The Medical School 


JANUARY 4 THROUGH FEBRUARY 28, 1978 
SEVENTH ANNUAL SESSION 






This course consists of lectures, laboratory discussion, and demonstrations by an experi- 
enced faculty of ophthalmologists and basic scientists. It is directed toward the re- 
quirements of residents and prospective residents in ophthalmology. 





The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retindpathy Optics 

External Disease Refraction S 
Pharmacology Embryology and Genetics 


Tuition is $800.00. For further information and application forms, please write: Richard S. 
Ruiz, M.D., Chairman, Department of Ophthalmology, 1121 Hermann Professional Building, 
Houston, Texas 77030, A/C 713/790-1100. 
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IN ANSWER TO MANY INQUIRIES 


FINALLY AN ATTACHMENT FOR SLIT 
PHOTOGRAPHY 


e Any 24x36 reflex camera can be used 
e Fiber optics illumination 

e Magnifications: 1.5x and 2.4x 

e Easy to handle 





SEE IT IN DALLAS AAOO ON “ISLAND K” 


ALFRED P. POLL, INC. 


OPHTHALMOLOGICAL EQUIPMENT OF TOP QUALITY. 
40 West 55th Street 
New York, NY 10019 
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The University of Puerto Rico 
and Mercy Hospital 
of Baltimore, Maryland 


Present 


APHAKIA 


The Rehabilitation of the Aphakic Patient 
to be held at 
THE CERROMAR BEACH HOTEL 
Dorado, Puerto Rico 


December 26, 1977 through January 2, 1978 
Aphakic spectacles—Contact lenses—Intraocular lenses 


Our outstanding faculty includes the following speakers: 


R. Azar, New Orleans C. Kelman, New York 

R. Barnet, Arizona M. Kwitko, Montreal 

R. Binkhorst, New York M. Miranda, San Juan 

H. Byron, New Jersey C. Reshmi, Pittsburgh 
M. Galin, New York D. Shepard, Santa Maria 
H. Gould, New York R. Sinsky, Santa Monica 
T. Hamdi, Philadelphia B. Slatt, Toronto 

J. Hartstein, St. Louis H. Stein, Toronto 

H. Hirschman, Los Angeles J. Tennant, Dallas 

R. Keates, Columbus W. Townsend, San Juan 


L. Katzen, Baltimore 


The Course Includes: 


The symposium is organized to bring up to date all current information on the ideal safe 
methods of treating the cataract patient. Subjects to be covered include four drop aphakic 
spectacles, extended wear contact lenses, intraocular lenses, and phacoemulsification. 
Free papers are invited. 


Course Registration Fee: $175.00 
Credit for Continuing Studies 


Chairmen: M. L. Kwitko, M.D., Program Chairman 
L.E. Katzen, M.D., Program Chairman 


For information contact: 


Stuart Haman Karen Webner or 

Director of Professional Services Shirley Sandler 

333 St. Paul Place Conv. Travel Coordinators 
Baltimore, Maryland 21202 Travel Whirl, Inc. 1301 York Road 
Telephone: (301) 727-8366 Lutherville, Maryland 21093 


Telephone: (301) 321-6123 
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SEMI-ANNUAL 


Oruloplastic Surgical Bissection Course 
of the 
Nem York Medical College - Westchester County Medical Center 


Wednesday, Nov. 2, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical 
Seminar 


Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 
Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergmann; V. Boniuk; R. Coburn; N. Cousins; 
M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht; T. Hoyle; A. Leonard; M. Kraft; 
D. Praeger; H. Settles; G. Wiggs; D. Wolfley; D. Allen, and others. Course Directors: Michael 
Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic 
Plastic Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic 
surgical course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 


REGISTRATION: Limited Enrollment CREDIT: 38 hrs. Category | A.M.A. & C.M.E. 


INQUIRE: Ms. Tamkin, c/o Dr. Pierre Guibor 
630 Park Avenue, New York, NY 10021 
(212) 734-1010 


Ophthalmic 
Editorial ke 


Ñ Manuscripts 


PERMA TWEEZ® ELECTROLYSIS A 
INSTRUMENT 


This permanent hair remover features the only Articles and Books 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
van kod No-puncture safety feature also helps P repared Edited Revised 
prevent infection. Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application ag removal of inverted eyelashes 
to cosmetic use. 


Bibliographies Indexing 


Clinically tested (copy on request). a 
PERMA TWEEZ & ATTACHMENT $22.45 KATHERINE CHALKLEY 


C] Invoice after 30 days C Check enclosed P.O. Box 387 c 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT. JO-77 LAKE GENEVA, WISCONSIN 53147 


1935 Armacost Ave., West Los Angeles, CA 90025 





“AMERICAN JOURNAL OF OPHTHALMOLOGY 
OCULAR DRUG THERAPY— 
UPDATE 1977 


Presented by the University of California, Irvine 
Department of Ophthalmology 


October 28 and 29, 1977 
Sheraton Newport, Newport Beach, California 


A current review of drug therapy in the manage- 
ment of ocular problems. This review is approved for 
C.M.E. credit in Category I of the AMA Physicians 
Recognition Award. 

The guest faculty is composed of an outstanding 
group of national and international ophthalmology lead- 
ers. Moderator for the session is Dr. Irving H. Leopold, 
Chairman, Department of Ophthalmology, University of 
California, Irvine. | 

Registration fee is $25.00. The number of registrants 
is limited to 250. For information or registration, write to 
OCULAR DRUG THERAPY— UPDATE 1977, Univer- 
sity of California, Irvine, Department of Ophthalmology, 
19722 Jamboree Blvd., Irvine, California 92715. 


AIIERCAN 


This program is supported in part by a grant from 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 © 1977 Allergan Pharmaceuticals, Inc 
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MARK YOUR CALENDAR NOW! 


The 30th Annual Wills Eye Hospital Conference 


Date: 
Where: 


Symposia In: 


Workshops In: 


March 2nd, 3rd and 4th, 1978 

The Marriott Motor Hotel 

City Line Avenue and Monument Road 
Philadelphia, Pennsylvania 19131 


Motility— Donelson R. Manley, M.D. 
Robison D. Harley, M.D. 
John S. Hermann, M.D. 
David A. Hiles, M.D. 


Cornea— Peter Laibson, M. D. 
Juan J. Arentsen, M.D. 
Claes DohIman, M.D. 
Richard Keates, M.D. 
Michael Lemp, M.D. 


Glaucoma 
Oculo-Plastics 

Retina 

Refraction 

Contact Lenses 

Uveitis 
Phaco-Emulsification 
Neuro-Ophthalmology 
Intracameral Lenses 
Malpractice 
Paramedical Assistants 


The Bedell lecturer will be Frederick C. Blodi, M. D., Professor of Ophthalmology, 


University of lowa. 


Inquiries should be addressed to Oram R. Kline, Jr., M. D., Chairman Annual 


Clinical Conference Committee. 


THE WILLS EYE HOSPITAL 
1601 Spring Garden Street 
Philadelphia, Pennsylvania 19430 
215-972-6000 M 
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THE 
HERMANN EYE CENTER 


in celebration of its opening, 


will present a 


CONGRESS OF OPHTHALMOLOGY 
December 8, 9, 10, 1977 


The University of Texas Health Science Center at Houston, 
The Medical School 


TOPICS: 

Corneal Surgery Ophthalmic Plastics 
Glaucoma : Pediatric Ophthalmology 
Intraocular Lenses Retina 


PARTICIPANTS: 


Crowell Beard, M.D. Eugene M. Helveston, M.D. 

Alston Callahan, M.D. John C. Mustarde, M.D. 

Donald J. Doughman, M.D. Marshall M. Parks, M.D. 

Max Fine, M.D H. Saul Sugar, M.D. 

Miles A. Galin, M.D. William Tasman, M.D. 

William S. Hagler, M.D. Jerald L. Tennant, M.D. 
and 


Faculty of the Department of Ophthalmology 
Registration Fee: $100.00 


For further information, contact: 


i Department of Ophthalmology 

; 1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 
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Editorial: The case against the lens 


Immunopathology of the lens, 111. humoral and cellular immune responses to 
autologous lens antigens and their roles in ocular inflammation. A.H.S. Rahi, 
R.N. Misra and G. Morgan 


Cataracts and avionic radiations. Milton M. Zaret and Wendy Z. Snyder 


Dilemma of the swollen optic disc: a fluorescein retinal angiography study. N.E.F. 
Cartlidge, R.C.Y. Ng and P.J.B. Tilley 


Neoplasm of mixed masenchymal and neuroepithelial origin of the optic nerve. 
Samruay Shuangshoti and Rangsun Panyathanya 


Vasoformative properties of normal and hypoxic retinal tissue. R.D. Kissun and 
A. Garner 


Treatment of early diabetic retinopathy with cyclandelate. J.G. Cunha-Vaz, J. Reis 
Fonseca and J.R.B. Hagenouw 


Localisation of macrophage lysosomal enzyme in experimental toxoplasma ret- 
initis. Mare O. Yoshizumi 


Cryptococcal chorioretinitis: a case report. J.S. Chapman-Smith 


Presumed chloroidal naevi and sensory retinal detachment. M. Madison Slusher 
and Richard G. Weaver 


Photoreceptor differentiation in retinoblastomas and its significance in prognosis. 
M. Mashiah and Y.R. Barishak 


Comparison of ultrasonic and photographic methods of axial length measurements 
of the eye. R.H.B. Grey, E.S. Perkins and Marie Restori 


Prevalence of refractive errors in adults over 40: a survey of 8102 eyes. S.W. 
Hyams, E. Pokotilo and G. Shkurko 


9 Book Reviews 
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KRESGE EYE INSTITUTE OF 
WAYNE STATE UNIVERSITY 


Presents a fiye-day intensive continuing education course 


Ophthalmology: Basic and Clinical Review 


November 28 — December 2, 1977 


DEARBORN INN 
Dearborn, Michigan 


OPTICS AND REFRACTION ...............-- Robert D. Reinecke, M.D., Chairman, 
(4 Hours) Department of Ophthalmology, Albany Medical 
College of Union University 

NEUROANATOMY AND NEURO-OPHTHALMOLOGY ....... Myles M. Behrens, M.D., 
(4 Hours) Chief, Neuro-Ophthalmology Unit, Columbia 


Presbyterian Medical Center, 
Edward Harkness Eye Institute 


PATHOLOGY! ........ Myron Yanoff, M.D., Chief Section of Ophthalmic Pathology, 

(4 Hours) Department of Ophthalmology, Hospital of the University 

of Pennsylvania and Scheie Eye Institute 

AVERT OCW A US cee aw cats oe wc A ws el ew ee Cee eee Myron Yanoff, M.D. 
(4 Hours) 

SURAM OMe. 6 Saheuce ® § Alan B. Scott, M.D., Associate Director, Smith-Kettelwell 

(4 Hours) Institute of Visual Sciences 

CORNEA AND EXTERNAL DISEASES ..... Juan Arentsen, M.D., Assistant Professor, 

(4 Hours) Jefferson University; Associate Director, 

Cornea Service, Wills Eye Hospital 

PHARMACOLOGY AND THERAPEUTICS ........... Joel S. Mindel, M.D., Assistant 

(4 Hours) Professor, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

GLAUCOMA AND METABOLIC DISEASES ...... Stephen M. Podos, M.D., Professor 

(4 Hours) and Chairman, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

EMBRYOLOGY, GENETICS, AND ANATOMY ....... Alan M. Laties, M.D., Professor 

(4 Hours) of Ophthalmology, University of 

Pennsylvania Medical School 

MEDICAL OPHTHALMOLOGY ........ Paul Henkind, M.D., Professor and Chairman, 

(4 Hours) Department of Ophthalmology, Montefiore 


Hospital and Medical Center 


Course Directors: Maurice Croll, M.D., Director; Leo Croll, M.D., Co-Director 


Kresge Eye Institute Faculty: John W. Cowden, M.D., Karni W. Frank, M.D., Robert N. 
Frank, M.D., Robert S. Jampel, M.D., Ph.D., Harold Weiss, M.D., Dong H. Chin, 
M.D., Ph.D. 


Registration fee: $400.00 (includes luncheons and cocktail party). 
EARLY REGISTRATION IS ADVISED. 


For more information, write or call: > 


Beaufort Cranford, Conferences & Institutes. 
Wayne State University, Detroit, Michigan 48202 (313) 577-2406 


* Checks should be made payable to WAYNE STATE UNIVERSITY — KEI 
Category | Continuing Medical Education: 40 hours 
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OPHTHALMIC MINIATURES 


HELP! 


The JOURNAL needs Ophthal- 
mic Miniatures. 


Send one in today. 


Please provide the author, 
source, and date of each con- 
tribution. 


Ophthalmic Miniatures 

American Journal of Ophthalmology 
233 East Ontario St., Suite 1401 
Chicago, Illinois 60611 


DIAGNOSTIC ULTRASOUND IN 
OPHTHALMOLOGY 


The Departments of Ophthalmology at the 
University of lowa in lowa City and at the 
Tripler Army Medical Center in Honolulu 
announce a 


SEMINAR 


on 


Echography of the Eye, Orbit, and Periorbi- 
tal Region with Main Emphasis on 
Clinico-Pathological Correlations. 


Time: November 28—December 2, 1977 


Location: Sheraton-Waikiki and Tripler 
Army Medical Center, Hon- 
olulu, Hawaii. 


The program is intended for physicians; 
limited enrollment. For detailed programs 
and registration contact Karl C. Ossoinig, 
M.D., Department of Ophthalmology, Uni- 
versity of lowa Hospitals, lowa City, lowa 
52242, U.S.A. 
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DIAGNOSE ANOMALIES OF - 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


è Quick and accurate measurement of subjective angle of squint. 
è EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


è Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 


Diagnostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


Complete kit consists of: 2 hand projectors — trans- 

former—red and green spectacles and instruction 
Eis manual—compensated tangent screen with pad of 

recording charts. . 

Complete refund guaranteed if not satisfied 7 days 


after receipt. $ 1 49. 00 


Free demonstration without 

obligation in Chicago area. 
ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 œ Morton Grove, Ill. 60053 








The Department of Ophthalmology 
of 


Emory University School of Medicine 
Atlanta, Georgia 
Presents A 
Post-Graduate Course 


CURRENT CONCEPTS IN THE 
DIAGNOSIS AND MANAGEMENT 
OF RETINAL DISEASES 


December 1 and 2, 1977 
Followed by the Third Annual Emory-Grady 
Eye Residents/Alumni Meeting 
December 3, 1977 


Faculty 

J. Donald M. Gass, M.D., Bascom Palmer Eye Insti- 
tute, Miami 

William S. Tasman, M.D., Wills Eye Hospital, 
Philadelphia 

D. Jackson Coleman, M.D., Edward S. Harkness Eye 
Institute, New York 

Ronald C. Pruett, M.D., Massachusetts Eye and Ear 
Infirmary, Boston > 

Frank C. Bell, M.D., Department of Ophthalmology, 
Emory University, Atlanta 

Registration Fee $125 

For information and application, please Write to: 

F. Phinizy Calhoun, Jr., M.D., 1365 Clifton Road, 

N.E., Atlanta, Georgia 30322 

Approved for 12 Hours Credit Category |, AMA 

Physician's Recognition Award. 
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Medical Workshop's 
Digital Echoscan: 


EASY AS 1-2-3... 


ACCURATE 
e DIGITAL READ-OUT 


Intraocular distances are displayed direct- 
ly in millimeters with overall accuracy of 
0.05mm (0.25 diopters). 





NO TECHNICAL 
e EXPERIENCE NECESSARY 


Use of Digital Echoscan need not be limited 
to highly trained persons, and thus is very 
useful in a clinical practice. 


DIGITAL ECHOSCAN IS 
e COMPLETELY PORTABLE 


Easy portability gives the Digital Echo- 
scan advantage over larger units. 


e Special LoVac Lens permits attaching transducer to the cornea without distorting the 
true axial length of the eye. 


e A well trained technician will install this unit and give instruction, as part of the total 
price for this unit. 


a 
è For further information on the many features of this instrument. .. PLEASE CONTACT: 


Medical Workshop U.S.A. Inc. 


2190 S.E. 17th Street — Suite 303 Telephone: (305) 522-0618 
Fort Lauderdale, Florida 33316 Telex: 510-955-9703 
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THE SECOND 


LENS IMPLANT AND CATARACT SURGERY SYMPOSIUM 


$ SPONSORED BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 
AND THE 
MIAMI EYE FOUNDATION, INC. 

MIAMI BEACH, FLORIDA 


DECEMBER 11-15, 1977 
AMERICANA HOTEL, MIAMI BEACH, FLORIDA 


FACULTY 
DOUGLAS ANDERSON, M.D. CHARLES KELMAN, M.D. 
CORNELIUS BINKHORST, M.D. RICHARD KRATZ, M.D. 
HENRY CLAYMAN, M.D. A. EDWARD MAUMENEE, M.D. 
ROBERT DREWS, M.D. EDWARD NORTON, M.D. 
DANIEL EICHENBAUM, M.D. DAVID SHOCH, M.D. 
RICHARD FORSTER, M.D. JOHN SHOCK, M.D. 
MILES GALIN, M.D. BRADLEY STRAATSMA, M.D. 
NORMAN JAFFE, M.D. JERALD TENNANT, M.D. 
HERBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D. 


PURPOSE 


The past decade has witnessed a most exciting revolution in cataract surgery modalities, including 
lens implantation, automated extracapsular surgery and technically improved intracapsular cataract 
surgery. As a result the pressures placed on the modern cataract surgeon by colleagues and patients 
are enormous. 


This symposium will proceed from the eminently successful 1975 BASCOM PALMER-ST. 
FRANCIS IMPLANT SYMPOSIUM. Instruction will be provided by some of the world’s leaders in 
anterior segment surgery. This, together with workshops and lectures, will place these modalities 
in perspective for both the beginner and the experienced. Lens implantation techniques and ad- 
vances will be especially emphasized. 


REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 


FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


MAKE CHECK PAYABLE TO 
MIAMI EYE FOUNDATION 


APPROVED CONTINUING EDUCATION CREDIT, AMA CATEGORY 1 


NOTICE: The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsoring 
a symposium "Vitreous Surgery for the Anterior Segment Surgeon” immediately pre- 
ceding this meeting—December 7-10, 1977—also at the Americana Hotel Miami 
Beach, Florida. z 
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BASCOM PALMER EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


Presents 


VITREOUS SURGERY FOR THE ANTERIOR 
SEGMENT SURGEON 


December 7-10, 1977 
Americana Hotel, Miami Beach, Florida 


Faculty 
George Blankenship, M.D. Richard Forster, M.D. 
Henry Clayman, M.D. Jonathan Herschler, M.D. 
Jackson Coleman, M.D. Norman Jaffe, M.D. 
Nicholas Douvas, M.D. David Kasner, M.D. 
Daniel, Eichenbaum, M.D. Robert Machemer, M.D. 
Henry Edelhauser, Ph.D. Edward W. D. Norton, M.D. 


Program Chairmen 
Robert Machemer, M.D. Daniel Eichenbaum, M.D. 


The advent of automated vitreous surgery is a major breakthrough in the therapy 
of heretofore unmanageable conditions. The uses of vitreous surgery are of benefit 
not only to the retina surgeon, but also to the anterior segment surgeon. The purpose 
of this symposium is to discuss the application of these techniques for anterior 
segment surgery, and to provide instruction in the various modalities. 


This program is accredited in Category 1 for the Physicians’ Recognition Award of 
the American Medical Association. Registration fee is $250 for practitioners and 
$150 for residents upon application by their Department Head. Elective practical 
courses on animal eyes will be available at a cost of $50 per session—limited en- 
rollment. Mail registration fee (U.S. dollars only), payable to ‘‘Continuing Education 
in Ophthalmology, Inc.’’, Bascom Palmer Eye Institute, P.O. Box 520875, Miami, 
Florida 33152. 


©, ©. o 0 & ©. © © © © aa Pa ata aao 9. 9. Hs 6% 6% ha Me ote etn cnn ote ore 0ta ta Orb One One On ©. I IE IE IE .%. ©, ©, 0. GO. oGe Ve Ge 6%e Me oMe 6% 0°, 
*,¢ $ °° ¢ °° ¢ °° *,° *° o° °° “9 o° tet .. Mat d o° *° °° °° °° °° 0 °,° °° ¢ °° °° 9 ° °° Oo °° *,° “° “2° *,° t ®t $ .. . °° *° °° °° ° ..* . °° o,¢ 


The Second Lens Implant and Cataract Surgery Symposium jointly sponsored by 
the Bascom Palmer Eye Institute, University of Miami School of Medicine, St. Francis 
Hospital and the Miami Eye Foundation will immediately follow this meeting— 
December 11—15, 1977, Americana Hotel, Miami Beach, Florida. 
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WHEN THE DOCTOR DIES 








You will probably need to know these items: 


l. 


Social Security Number or Taxpayer's Identifica- 
tion Number 


. Accountant or Estate Planner: Name, address, 


phone number 


2 
3. Attorney: Name, address, phone number 
4. 
5 
6 
7 


Employee(s): Name(s), address(es), phone num- 
ber(s), details of termination of services 


. Insurance Agent (and/or Estate Planning Man- 


ager): Name, address, phone number 


. Stockbroker: Name, address, phone number 
. Trust (if established): Name of Trustee, address, 


phone number, name of bank's representative, 
phone, extension if the trustee is a bank 


. Will: Location, location of any codicils 
. Home: Location of deed, mortgage papers, etc. 
. Office: Location of deed or lease, mortgage 


papers, duration of lease or mortgage, provision 
for settling in event of death 


. Other real estate: Location(s) of deed(s) or 


mortgage paper(s) 


. Life Insurance: Location of policies 
. Other Insurance: Location of policies 
. Temporary coverage of the Practice: Name, ad- 


dress and phone number of an associate 


. Securities: Location of policies 
. Current unpaid bills: Location 
. Outstanding 


obligations: Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 


. Safety Deposit Box(es): Location(s), number(s), 


location of keys 


. Savings Account(s): Location(s) of passbook(s) 
. Checking Account(s): Location(s), location(s) of 


checkbook(s) 


. Financial Records: Location 
. Cash: Location of receipts, unbanked cash, source 


of cash for immediate needs 


. Tax Information: Location 
. Accounts Receivable: Location, the Doctor's views 


on collecting current and delinquent bills 


. Notes, loans, mortgages, etc., due from others: 


Location of items 


. Notifying patients: Method preferred by the doc- 


tor, location of appointment book 


. Notification: Hospital(s)—(Administrator), phone 


numbers: colleagues, phone numbers, Societies, 
etc., phone numbers 


. Veterans Administration: Branch of Service, date 


of discharge, service number, VA number(s), lo- 
cation of discharge papers 


. Blue Cross, etc.: Policy numbers of Blue Cross, 


Blue Shield and other Health Insurance (see later 
discussion) 


. Narcotics: Location of drugs, tax stamp, narcotics 


ledger, narc8tics order book 


. Equipment (major): Purchase price, sales outlet 
. The Doctor's views on disposition of property, 


securities, anticipated income, etc. 


. Birth and Marriage Records: Location 
. Citizenship Papers (if applicable): Location 


In addition to the foregoing but subject to the rights 
and duties of the Executor or Administrator, you may 
become involved with the following: 


|. Probate of the Will: Your attorney will do 
this. 


Il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice,. requesting disposition 
forms which must be completed and returned. 


Ill. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests. Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidentia! and diagnostic infor- 
mation in them should not be disclosed directly to 
the patient because of the risk that he might mis- 
interpret them. 


C. All patients’ medical records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should be 
preserved until two years after the patient reaches 
twenty-one. When possible, records should be kept 
for twenty-five years. It should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate or the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. It is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door “Call (office phone 
number)” will relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter. 





If the physician’s secretary is retained temporarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. * 


VI. Taxes: The accountant and/or attorney 
should take care of all of this in connection with the 
financial records. 
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Vil. Stopping advertising mail: It may take a 
year for knowledge of the Doctor's death to reach 
all the mailing lists; there is no central clearing 
office. You may perhaps choose to let it run out in 
this fashion, or you may write “Deceased return to 
sender’ on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


Vill. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settle 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant. 


IX. Consideration of Sale of Practice: If the 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
lose value. It can be advertised in the State Medical 
“Journal” and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
— immediately as regards patients in the 
ospital. 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


XII. Insurance: 


A. Malpractice Insurance: A refund on un- 
used premiums may be possible. Find the policy 
and consult the local agent. 


B. Liability and other Insurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
ees the issuing company or your insurance 
agent. 


C. Health and Hospital Insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


XIII. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deserved benefits. 
Help with this can be had through the Veteran’s 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 


In this connection, save the Doctor's discharge papers 
permanently. It is possible that Pensions or other 
forms of remuneration may be provided in the future. 


XIV. Social Security: Nearly all physicians are 
now covered by the Social Security Act. Visit the Social 
Security Office serving your area to find out what 
benefits are available to you. Be certain to have the 
oe Social Security or Taxpayer Identification 

umber. 


XV. Automobile(s): Title, if in Doctor's name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Equipment: It is best disposed of as part 
of the practice, if possible. Otherwise, it might be 
possible to obtain an estimate of value from one of 
the reputable equipment vendors and then sold either 
privately, through an advertisement in the State 
Medical “Journal” or to a dealer of used equipment. 
One of the Doctor's colleagues can give you the names 
of the major supply dealers serving your area. 


XVII. Current bills: These must be paid, but not 
until the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscription refund if you do not wish to con- 
tinue them. 


XIX. Dues: There is ordinarily no refund on 
Medical Society dues unless hardship exists.. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Society of Internal Medicine has 
learned with regret of the Doctor's death. We wish 
to extend our condolences. We’ realize that you will 
have many tasks in connection with settlement of the 
estate. To assist you the Society has prepared this 
pamphlet. 


it should be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Doctor died with a Will) or the Administrator (if 
the Doctor died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Doctor’s survivor. We recommend that the sur- 
vivor discuss the contents of this pamphlet with the 
Executor or Administrator of the Doctor's estate as 
soon as possible. 





REPRINTED WITH PERMISSION FROM THE AMERICAN SOCIETY OF INTERNAL MEDICINE. 
THIS BROCHURE WAS PREPARED BY THE NORTH CAROLINA SOCIETY OF INTERNAL 
MEDICINE AND THE CLEVELAND (OHIO) ACADEMY OF MEDICINE. 
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THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
ANNOUNCES 


THE THIRD BIENNIAL 
COURSE ON MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 
DECEMBER 2-3, 1977 


At the Marriott Hotel, City Line Avenue, Philadelphia, Pennsylvania 


Guest Speakers: 
Dan Jones, M.D. Houston, Texas 
Herbert E. Kaufman, M.D. Louisiana State University 

New Orleans, Louisiana 
Cornea Service Wills Eye Hospital 
Peter Laibson, M.D., Director 
Juan Arentsen, M.D. 
Michael Naidoff, M.D. 


Registration Fee: $175.00/includes luncheons and banquet. Checks should be made payable to Corneal Conference 
and mailed to Cornea Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 
For registration and further information please contact: 


Juan Arentsen, M.D. Cornea Service 
Wills Eye Hospital (215) 972-6273 


OPHTHALMOLOGY BOARD REVIEW COURSE 


DECEMBER 12-17, 1977 


sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, 
The Medical School 


The Annual Ophthalmology Board and Recertification Review Course will begin at 8:00 
a.m., Monday, December 12th and end at noon, Saturday, December 17th. Lunch will 
be served each day. 


Tuition: $500.00 


For further information, contact: 


Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 
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(Incl. B & L, Hydrocurve and Softcon). 

For Details and Prices, Tel.: 516-561-2423 


r 


“rare 


126 AMERICAN JOURNAL OF OPHTHALMOLOGY 


ADVERTISERS’ INDEX 


Academic Press 34 
Alcon Laboratories 


` Isopto Carpine Cover 2,1 
Sag Pharmaceuticals 

balon-A 63 

B®æph 10 16 

Blephamide ll 

FML Cover 4 

Liquifilm Forte 
Allied Ophthalmic 116 


American Society of Contemporary Ophthalmology 
International Glaucoma Congress I 


13th Annual Scientific Assembly 51 
American Society of Ophthalmic Plastic 
& Reconstructive Surgery 44 
American Society of Ophthalmic Ultrasound 97 


Ayerst Laboratories 


Fluor-I-Strip-A.T. 2 

Phospholine Iodide 54, 55, 56 
Bausch & Lomb, Inc. 38, 39, 40 
Bio Optics, Inc. 45 
Breger-Mueller-Welt Corp. 24 
Burroughs Wellcome 

Cortisporin 44, 45 

Neosporin 76, 77 
Cavitron 25 
Children’s Hospital National Medical Center 90 
Clinitex Equipment 64, 93 
Coburn Optical 42 
Coherent Radiation 27, 28, 29, 30 
College of Physicians & Surgeons Columbia 
University 83 
Contact Lens Association of Ophthalmology 

Annual Meeting 95 

Mid-winter Meeting 84 
Corning Glass Works 70, 71 
Da-Laur, Inc. 15 
DMV Contact 102 
Emory University School of Medicine 116 
Carl Erdman Travel 102 
Ethicon, Inc. 35 
Fibra-Sonics Inc. 62 
Foundation for Ophthalmic Education 98 
General Medical Co. 110 
R. O. Gulden 79 
Harper & Row Publisher 41 
Hoya Lens of America, Inc. 10 
Instruments for Medicine 46 
International Micro-Optics 78 
S. Jackson 

Supramid 69 
A. G. Jefferson 

Guild Opticians 84 
Keeler Optical Products 50. 57 
Kelman Foundation 14 
F. & F. Koenigkramer 60, 61 
David Kopf Systems 31 
Lederle Laboratories 

Diamox 32, 33, 34 
Lenox Hill Hospital 

Symposium 86 
LKC Systems Inc. ® 79 
Marco Optical Instruments 72 
Medical Instrument Research Associates 85 
Medical Optic Division of Heyer Schulte 7 
Medical Workshop 117 
Mentor Division of Codman and 
Shurtleff, Inc. 12, 13, 48 
Midwest Intraocular Lens 

Course 26 
C. V. Mosby Publications 58, 59 
V. Mueller Co. 21 


Muro Pharmacal ° 

Gonio Gel 82 
Nationwide Financial Corporation 87 
New Orleans Academy of Ophthalmology 37 
New York Eye & Ear Infirmary 

20th Series of Post Graduate Courses 105 

13th Annual Review Course 68 

51st Annual N.Y. Eye & Ear Infirmary 84 
New York Medical College 

Fellowship 102 

IOL Seminar 88 

Oculoplastic Course 110 
Nikon Instrument Group 36 
Ocular Instruments, Inc. 87 
Opty! Corporation 22, 23 
Palo Alto Retinal Research 92 
Parke-Davis 

Vira-A 17. 18, 19, 20 
Parsons Optical Laboratories 73 
Pfizer, Inc. 

Visine 89 
Alfred P. Poll, Inc. 

Equipment 108 
Practice Development Corporation 76, 87 
Propper Manufacturing 52 
Recreational Innovations 76 
Research Study Club of Los Angles 

47th Annual Mid-Winter Clinical Convention 96 
Santa Monica Hospital 103 
Schering Corp. 65, 66 
J. Sklar Manufacturing 94 
Sonometrics Systems, Inc. 3 
Sparta Instrument Corp. 53 
St. Louis Mercy-Baptist Eye Seminars 94 
St. Luke’s Hospital Medical Center 

4th Annual Frontiers in Ophthalmology 99 
St. Mary’s Hospital & Medical Center San 
Francisco 

Review of Retinal & Macualr Disease & 

Surgery 86 


St. Vincent’s Hospital 


Glaucoma Update 74, 75 
State University of N.Y. Downstate Medical 
Center 

Course 43 
Storz Instrument Corp. 107 
Surgidev 

Intraocular Lenses Cover 3, 101 
Topcon Instrument Corp. of America 67, 80, 81 
University of California Irvine lll 
University of California San Francisco 99 
University of Iowa 116 
University of Miami Bascom Palmer Eye 
Institute 

Symposium 118 

Victrectomy Course 104 

Vitreous Surgery Course 119 
University of Puerto Rico 109 
University of Texas Houston 

Hermann Eye Center 113 

Qphthalmology Board Review Course 122 
University of Texas Medical School 106 
Visual Horizons 92 
Washington University School of Medicine 97 
J. P. Wayenborgh Publications à 104 
Wayne State University 115 
Gunther Weiss Scientific Glass Blowing Company 106 
West Coast Optical Instrument Inc. 91 
Wichita Clinic 94 
Wills Eye Hospital 132 122 
Yale University 97 
Carl Zeiss 


Equipment 


5, 849 









oe 
AORGIDEV 


CORPORATION 





SANTA BARBARA, CALIFORNIA 


WE ARE SHIPPING 
90% OF YOUR ORDERS 
WITHIN 24 HOURS 


m STYLE 8 (Anterior Chamber Lens, plano convex) 
Diopters 16.0 to 20.0 ...... AVAILABLE IN STOCK 


PMMA LOOPS, Diopters 16.0 to 20.0 
Styles 1, 2, 3, 4,5,6,7 ..... AVAILABLE IN STOCK 


LENSES AND LOOPS OF SAME MATERIAL 


STYLE 9 (Iris Plane Lens) 
Diopters 16.0 to 22.0 ...... AVAILABLE IN STOCK 


LENS POWER RANGE 
+10.0 to +27.0 Diopters, 0.5 Increments. 





e IN-TROC™ Intraocular lenses are sealed into a Lenstray™ with a peel tab. 


m The Lenstray™ is sealed into a peel pouch. 


e The lenses are all ETO sterilized in a Surgidev Lenstray™ at no extra charge. 


@ Prior to placement in stock, the lenses are held in quarantine approximately two weeks until 
written reports are received from a qualified laboratory confirming their sterility. 





Si 
Ù INTRAOCULAR LENS 








R anro 1528 CHAPALA STREET e 


INTRAOCULAR 


LENSES 





STYLE NO. 1 STYLE NO. 2 


\e 


Lens dia 5mm 
Lens dia 5mm Haptic dia 6mm 


STYLE NO. 3 


Lens dia 5mm 
Haptic dia 6mm 


Lens dia 5mm 


STYLE NO. 8 


"A 


Lens dia 6mm 
Lens dia 5mm Haptic dia 12.0, 
Haptic dia 6mm 12.5, 13.0, 13.5mm 





STYLE NO. 9 


Lens dia 3.5mm 


r» For Information or Ordering Call Collect 
-TROC 


(805) 965-1085 
a 


CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 





SANTA BARBARA, CALIF. 93101 






Avoid steroid 
contradiction. 


‘Think FML 
(fluorometholone). 





PENETRATION 


POTENCY 


eeeeecoeedee st 8 
ae Ee PE [TE NEE he 


There’s a unique contradiction inherent in ocular 
steroid therapy. 

Severe ocular inflammation needs to be sup- 
pressed before tissue damage occurs. But while sup- 
pressing inflammatory activity to protect tissue from 
alteration or scarring, steroids often increase IOP. 
This rise in pressure, of course, carries the risk of a 
damaged optic nerve and visual impairment. 
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steroid potency with reduced risk of IOP rise. 


FML controls moderate to severe inflammation. 
Independent investigators found FML to be as effec- 
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tures. Vaccinia, varicella and most other viral diseases of the cornea and conjunctiva. 
Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. 
WARNINGS Steroid medication in the treatment of herpes simplex keratitis 
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mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, 
defects in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi or viruses 
liberated from ocular tissue. In those diseases causing thinning of the cornea or 
sclera. perforation has been known to occur with use of topical steroids. Acute puru- 
lent untreated infection of the eye may be masked or activity enhanced by presence 
of steroid medication. Safety and effectiveness have not been demonstrated in chil- 
dren of the age group 2 years or below. Use In Pregnancy: Safety of the use of topical 


steroids during pregnancy has not been established. PRECAUTIONS As fungal 
infections of the cornea are particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be suspected in any persistent 
corneal ulceration where a steroid has been used or is in use. Intraocular pressure 
should be checked frequently. ADVERSE REACTIONS Glaucoma with optic 
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secondary ocular infection from pathogens liberated from ocular tissues, perforation 
of the globe. DOSAGE AND ADMINISTRATION 1 to 2 drops instilled into 
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dosage may be safely increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. è 


REFERENCE NOTES: 
1, Allergan Report Series. #72. 


2. Hull. D.S. et al. Permeability of the isclated rabbit çornea to corticosteroids. 
Invest Ophthalmol 13, 457-459, 1974. 


3. Fairbain. W. D. and Thorson. J. C. Fluarometholone —anti-inflammatory and 
intraocular pressure effects. Arch Ophthalmol 86: 138-141, 1971. 
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Stereo slit-photography simplified. 


oven the Zeiss-Urban 
Stereo Photo Adapter. 
The Photo-Slit Lamp, the ultimate in instrumentation for 


photographing the anterior segment of the eye, has now been 
mede even more versatile and convenient. 


s Equipped with the new Zeiss-Urban Stereo Photo 
Adapter—which fits every Zeiss Photo-Slit Lamp in use—it 


What split-frame stereography means to you. 


It means no framing problems. Easier projection. In- 
creased depth of field. Easier storage. Savings in film and 
processing costs. Savings in time. 


lt means also easier rapid-sequence stereo fluorescein 
angiography of the anterior segment. Better documentation of 
patients before and after treatment. Increased convenience for 


teaching, for instance in the fitting of contact lenses. 


It's another example of how Zeiss continues to contribute 
to your profession. Ask for details or a demonstration. 


Nationwide Service. 


now can take color stereo photographs in one exposure, 
using only one camera. 


The secret is split-frame 35mm stereo photography, 
where two pictures are contained on one 35 mm slide. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D. C In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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Rotate, heat, stress, lift, cool, tilt, analyze, change: 3.5Å 


The Zeiss EM-10 High-Resolution TEM: 
> modify itin less than a minute. 


In less than a minute you can interchange any 
specimen cartridge of the Zeiss EM-10 for any other. 


Switch to no-tilt X-Ray Analysis. 
In less than a minute. 


The EDX cartridge goes straight in, without tilting the spec!- 
men. You never lose sight of it. That's because any analyzer 
of your choice can be mounted at a 45° angle. 
And, like the Goniometer, it can be added 
without exchanging specimen stages or lenses. 
Without re-alignment. Without turning your 
EM-10 into an exclusively special-purpose 
instrument. 


Our 40-page brochure gives all the details. 
But a demonstration is even better. 
Ask for one. 












Shown below are 8 of those cartridges. Nothing 

Detter illustrates the enormous versatility, capability, 
and ease-of-operation of this high-perform- 
ance (1.23 A lattice; 500,000X) instrument. 


Even the Goniometer can be inserted in less 
than a minute. Without affecting the focal 
length, magnification, or resolution, 

Without restricting the microscope in any 


way for any other use. Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730 4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont.. M3B 2S6. Or call (416) 449-4660 
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Cartridges: 1. rotation, 2. heating, 3. tensile, 4. high-contrast, 





YOURE INVITED 


to the Second International Glaucoma Congress at the 
Americana Hotel, Miami Beach, January 28 and 29, 197 
which Lederle Laboratories will co-sponsor as part of it 
CoOntINUINg, professional, educational commitment te 
ophthalmology. The Second International Glaucoma Congress 
will be held just prior to the 13th Annual Meeting of the 
American Society of Contemporary Ophthalmology 
For details and reservations, write to 
The American Society of Contemporary Ophthalmology 
© North Michigan Avenue, Chicago, III. 60602 


DIAMOX DIAMOX’ DIAMOX 
ACETAZOLAMIDE Fella kY PARENTERAL 


9 en ica ie ACETAZOLAMIDE SODIUM ACETAZOLAMIDE 
Ee aes Sustained Release Sterile vials of 


Capsules 500 ma. 500 ma. 
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Diamox — all forms 


Acetazolamide 
Before prescribing, consult package insert. 


Indications: Tablets and Parenteral only: For adjunctive 
reatment of: edema due to congestive heart failure; drug- 
nduced edema; centrencephalic epilepsies (petit mal, 
ynlocalized seizures). 


\ll forms: Chronic simple (open angle) glaucoma, secondary 
jlaucoma, and preoperatively in acute angle closure glau- 
‘oma where delay of surgery is desired in order to lower 
itraocular pressure. 


sontraindications: When sodium and/or potassium serum 
avels are depressed, in marked kidney and liver disease or 
lysfunction, suprarenal gland failure and hyperchloremic 
\cidosis. Long-term use in chronic noncongestive angie 
‘losure glaucoma. 


Varning: Although teratogenic and embryocidal effects 
lemonstrated in mice at more than ten times the equivalent 
herapeutic doses have not been evidenced in humans, do 
1ot use DIAMOX in pregnancy, especially during the first 
rimester, unless expected benefits outweigh these potential 
idverse effects. 


?recautions: Increasing the dose may increase drowsiness 
ind paresthesia and decrease diuresis. Adverse reactions 


sommon to all sulfonamide derivatives may occur: fever, rash, 


srystalluria, renal calculus, bone marrow depression, throm- 
docytopenic purpura, hemolytic anemia, leukopenia, pancy- 
openia, agranulocytosis. Early detection is advised and if 
such occur, discontinue drug ang institute appropriate 
herapy. 

Adverse Reactions: Short-term therapy: (minimal) pares- 
hesias, particularly a “tingling” feeling in the extremities; 
some loss of appetite, polyuria, drowsiness, confusion. Long- 
erm therapy: An acidotic state may supervene usually cor- 
ected by bicarbonate. Transient myopia. 


dther: (occasional) urticaria, melena, hematuria, glycosuria, 
iepatic insufficiency, flaccid paralysis, convulsions. 


LEDERLE LABORATORIES, A Division of 
American Cyanamid Company, 
Pearl River, New York 10965 034-7R 


UCLAexXtension 


The Department of Continuing Education in H 
Sciences, UCLA Extension and the Jules Stein 
Institute, UCLA, present 





Current Concepts 
Ophthalmic 
Plastic Surgery 





Saturday, November 12, 1977 
Neuropsychiatric Institute, Auditorium, UCLA 


This seminar is designed for the general ophtha 
with an interest in ophthalmologic plastic surg 
procedures are demonstrated step-by-step with 
motion pictures, and audio-visual tapes. Surgic 
complications and their treatment are demonst 
same manner. 


Topics include surgery of the orbit, eyelids, an 
apparatus. 


Course Chairmen 
Henry |. Baylis, MD, David F. Kamin, MD. 


Guest Faculty 

J. Earl Rathbun, MD, David B. Soll, MD, Char! 
Stephenson, MD, Richard R. Tenzel, MD, Johi 
Wobig, MD. 


For additional information concerning this program, 
Department of Continuing Education in Health Scien 
Extension, Los Angeles, CA 90024. Telephone Shery 
Program Representative at (213) 825-8154. 


N 


i $ F: / 
4 ` i | i 
AEA aI Í y 
\ ` ; i i g r 
W \ Ej 
N 7 
` i l 
l i f i i , 
` oll 
\ > N r 
` i 
; : 
7 
iz 
f 
\ - 
A 


y Y N iN 
OA AAT 








W NYuvUsEET PRA, 
‘*=ULLs ITOURWA. | 


lf you think all autorefractors and hand-held calculators dropped 





cost more than you can afford in price as their technology improved 
— we have something to change and their distribution grew? f 
your mind. The same thing is happening to 


Introducing Dioptron® Il. It autorefractors. Today, there are 
sells for about half of what youd over 1,500 autorefractors in use. 
expect to pay. Dioptron II's new, affordable price 
i Why the new low price? and worldwide distribution will 

Remember how digital watches make that number grow. 
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Yes, Coherent, | want more facts on Dioptron ||. Please have 
your representative call 


Name 

Hospital/Clinic 
Address 
+ 
a A Le 








Telephone 


E> COHERENT 


MEDICAL DIVISION 
3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415-493-2111 
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MONEY ISN'T THE ONLY THING 


YOU'LL SAVE. 


Dioptron I| 
does every- 
thing you'd expect 
from an autorefractor, 
except it does it faster, 
better and easier. 


It saves time. Dioptron || cuts 2 to 


6 minutes off an average eye examination. 


And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load. 


It saves trouble. Dioptron |! 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, theres no 
patient confusion. 

Dioptron II lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
a correct fit. 

With aphakics, Dioptron II lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription. 

Dioptron II is easy to use with 
children. They enjoy it. And since it 
doesn't require their response, you get 
faster, more objective information. 

Dioptron I| can give you results 
with even early cataract patients — 

a situation where retinoscopy is difficult, 
if not impossible. 

And for your geriatric patients, 
Dioptron Il means less decisions and 
examination fatigue for them — and 
faster, more accurate results for you. 


It saves work. Its simple to use. 
Your receptionist can learn to operate it 
in 1 to 2 hours. So you're free to con- 
centrate on the subjective examination. 


it saves mistakes. Dioptron |! 


gives you a more accurate starting point. 
Most autorefractoss have a fixed 


Heres where to call: 

Main Office: Canada 

(415) 493-2111 Don Mills, Ontario 
Midwestern Area: (416) 449-4660 
(312) 843-1650 Australia 

Eastern Area: Victoria 51-7241 


(201) 447-5550 Japan 
Tokyo (03) 355-0341 
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target that appears more blurred to 
some patients than others. Dioptron II 
has a “dynamic” target. That 
means it examines the patient's eyes, 
then “fogs” the target to the right 
degree. So every patient sees the target 
approximately the same way. You 
get a perfect, objective starting 
point every time — 
without cycloplegics. 
It saves you future 
problems. Dioptron |! is 100% 
modular construction. It's built with 
its electronics in a pull-out drawer. 
Servicing is faster and easier. So when 
future improvements are made, you can 
simply add on a new module instead 
of replacing the entire instrument. 


It's compact. Dioptron II is a single 
unit that needs only a 4 foot by 6 foot 
working space. It fits easily into any 
existing office layout. 


It's adaptable. It works perfectly 
under normal office lighting. You can 
install it anywhere without creating 
special low-light conditions. 

it's a Coherent product. You're 
getting the most technically e 
advanced equipment available. With 


you how to introduce your patients to 
With Coherent, you get more than an 
autorefractor — you get a system wi 
the most advanced before and after’s: 
technical support. 


DIOPTRON Ii SAVES YOU 
REAL MONEY. 
NOT JUST TAXES. 


Equipment investments justifiec 
by tax write-offs are often marginal 
best. But you don't have to consult 
your tax attorney to see that Dioptror 
makes good economic sense. 

With Dioptron Ils new, affordal 
price — about half what you'd expect 
to pay — you'll come out ahead perfor 
ing just 6 refractions a day. But more 
importantly, Dioptron II will allow you 
increase your patient load dramaticall 


IT PRACTICALLY 
PAYS FOR ITSELF. 


lf you added only one patient p 

day by using Dioptron Il, in just one 
year it would pay for itself. A 
if yours is a high volume 
practice, you'll see resu 
in afraction of that time 


























reliable, professional service 
behind it. p SEE FOR 
Coherent services i YOURSELF. 
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Don't take our worc 
that Dioptron |I is all we sé 
is. See for yourself. Call o 
write us. Our representativ 
will be happy to discuss your partic 

lar needs — and show you how we 
made the world's best autc 
refractor even better. 


start even before your 
Dioptron || arrives — with 
Practice Management 
Services. That means, 

at your request, we 
conduct a review of 
your office layout 
and procedures. 
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We suggest And besides, at half 
where to install > what you'd expect 
pay, when you see 












your Dioptron Il. We oe 
help train your per- ` 
sonnel. And we show 


Dioptron Il, we thin 
you'll see it our way. 





Optical 


Range: Sphere: —10.0D 
Performance to +16.0D 
Print-out: Sphere, Cylinder, Spherical Cylinder: +5D 
Equivalent Axis: 0-180° 
Round-off and cylinder sign y rre Ki Hy 
operator selectable — .01, %, Taro al aN aye patan 
H ‘ i o ~ 
¥, diopter; Axis to nearest 15 Physical 
Accuracy: Compared to subjective Size: 48"H x 24"W x 25"L 
refraction: (122x61x64 cm.) 
Sph. Cyl. Axis Configuration: Single unit including 
+¥D(+5° 55% 70% 55% adjustable table 
SD (210°) 80% 85% 76% Weight: A ee sete 
+1D(+20°) 95% 97% 92% ag ob dee: 
C ) Electrical: 115/220 VAC +10% 
50/60 Hz 
Specifications subject to change without notice. 300 Watts 


Dioptron® is Coherent's registered trademark for its automatic 





objective refractor. e 
United Kingdom 
Cambridge, 
Crafts Hill (0954) 81195 . 
West Germany-East Europe ® 
D-6056 Heusenstamm 
(06104) 2092 ¢é> COMEREIMN 
France MEDICAL DIVISION 





94 Gentilly, (1) 581-0020 3210 Porter Drive, Palo Alto, CA 94. 


AVOID 
CONTAMINATION 
AND INFECTION © 


.CONVENIENTLY 


Pretection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
cam control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There’s little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 






Easy to use: simply retract 
the upper lid, apply the dry orange 
tip ef the flexible applicator to the 
bulbar conjunctiva at the temporal 
side 





FLUOR- f- STRIP: A T 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, cotassium chloride, and sodium car- 
bonate 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope contajning two sterile 


strips. 


The Ophthalmos Division 
Res LABORATORIES 
New York, N.Y. 10017 
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HMs (mearysone) can stop blossoming phone calls. 


risk of IOP rise than with dexamethasone. 
In fact, HMS is the only steroid indicated f 
epinephrine sensitivity in glaucoma patients. 
Plus, HMS contains soothing Liquifilm® to comfe 
the hot eye and prevent the unnecessary corne 
drying offen caused by aqueous-based solutior 


Don't let blossoms and pollen start your phone 
ringing because an ocular decongestant or 
decongestant-antihistamine combination won't 
suppress ocular inflammation. 

Sometimes allergic or vernal conjunctivitis trig- 
gers inflammation which requires higher caliber 
therapy. 

Then it’s time for HMS® the safer steroid that sup- 
presses superficial inflammation. . 

HMS provides enough potent anti-inflammatory 
activity to stifle mild inflammation, yet there’s less 


HMS® (medrysone) 1O% e 


Liquifilm® sterile ophthalmic suspension Contains: medrysone 1.0% with Liquifilm 
(polyvinyl! alcohol). INDICATIONS HMS (medrysone) is effective in the treatment of 
allergic conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine sensitivity 
CONTRAINDICATIONS HMS (medrysone) is contraindicated in the following 
conditions: Acute superficial herpes simplex. Viral diseases of the conjunctiva and 
cornea. Ocular tuberculosis. Fungal diseases of the eye. Hypersensitivity to any of 
the components of the drug. WARNINGS 1. Acute purulent untreated infections of 
the eye may be masked, enhanced or activated by the presence of steroid medi- 
cation. 2. Corneal or scleral perforation occasionally has been reported with 
prolonged use of topical steroids. in high dosage they have been associated with 
cornea! thinning. 3. Prolonged use of topical steroids may increase intraocular 
pressure, with possible resultant glaucoma, damage to the optic nerve, and de- 
fects in visual acuity and fields of vision. However, data from 2 uncontrolled studies 
indicate that in patients with increased intraocular pressure and in those suscep- 
tible to a rise in intraocular pressure upon application of topical steroids, there is 
less effect on pressure with HMS than with dexamethasone or betamethasone 
4. Prolonged use of topical corticosteroids may rcrely be associated with develop- 
ment of posterior subcapsular cataracts. 5, Systemic absorption and systemic 
side effects may result with the use of topical steroids. 6. HMS- (medrysone) is not 


HMS® (medrysone), the safer steroid for supe 
ficial inflammation. 
Why wait for the calls to blossom? 


recommended for use in iritis and uveitis as its therapeutic effectiveness 
not been demonstrated in these conditions. 7. Stéroid medication in the prese 
of stromal herpes simplex requires great caution frequent slit lamp microsc 
is suggested. 8. Prolonged use may aid in the establishment of secondary oc 
infections from fungi and viruses liberated from ocular tissue. Use in Pregnar 
The use of topical steroids in pregnancy should be limited to conditions ser 
enough to warrant such treatment, so that possibie risk to the fetus may be jusé 
by the expected benefit to the mother. PRECAUTIONS With prolonged use of | 
(medrysone) the intraocular pressure and lens should be examined periodic 
n persistent corneal ulceration where a steroid has been used, or is in use, ful 
infection should be suspected. ADVERSE REACTIONS Occasional transient si 
ing and burning may occur nstilation. DOSAGE AND ADMINISTRATION | 
drop instilled in the conjunctival sac up fo every four hours. Shake well before u 


AIIERCAN 


Irvine, California 92713/ Pointe Claire, P.Q., Canada 


Prescribe two of these 
to help reduce eye discomfort. 


Hoyas 
UV tnt-free 
white lens 


Recent studies have shown that ex- 
posure to the sun's short ultraviolet rays 
(280-295nm), as well as exposure to indoor 
fluorescent glare and reflection can cause 
eye discomfort. That's why Hoya engineers 
have come up with the UV lens. It's a 
clear white glass lens that cuts down 
eye discomfort outdoors and indoors. 

Hoya engineers have also perfected 


a patented coating, Hoya Multicoated* 
that not only reduces eye discomfort but 
also transmits over 99% of useable visible 
light. This means the UV lens gives you 
optimum visibility along with superior eye 
protection. 
Hoya’s UV glass lenses are available 
in 65 and 70mm sizes, single vision only, 
finished or semi-finished. 


HOYA LENS OF AMERICA, INC. 


*For further Hoya Multicoated and UV lens information call or write: Hoya Lens of America, Inc., 
970 Knox Street, Torrance, CA 90502/National WATS: 800-421-1993/California WATS: 800-262-1587 





Only Bausch & Lomb 
SOFLENS Contact Lenses are spincast 


(polymacon) 


to insure the highest reproducibility. 


1. The history of a spincast lens begins with 4. Mold is soun at computer-programmed 
material purity. speed; the monomer mixture is iniected. As 
2. Twenty-five separate steps confirm that the polymerization is completed, the liquid 
pre-lens mixture is pure and has the proper becomes a solid. 
composition. . The lens edges are finished; then the lenses 
3. Production of the lens begins in the spin- are hydrated to give them their final size 
casting room under a rigid system of and shape. 
inspection and controls. . After many inspections by quality assur- 
ance teams, the lenses are ready to go to 
practitioners. 





Here’s what this unique method 
means fo you. 


reliable reproducibility 

The highly sophisticated spincasting technique produces 
SOFLENS Contact Lenses with precise specifications 

for surface and edge integrity, optical clarity and power. 

= I's a consistency from power to power and series to 
series you can rely on. 


fast, accurate fitting 


With spincasting you get repeatable lens performance 
time after time; a durable, predictable lens that provides 
dependable clinical results. 


patient comfort 


The revolutionary spincasting process provides smooth 
optical surfaces for great wearability and comfort from 
- the beginning, as proven in over 1,250,000 patients. 


The most widely dispensed 
contact lens inthe world. 


Bausch & Lomb WE = Bausch & Lomb, SOFLENS Division, 


® MH Room101, Rochester, N.Y. 14602 
F L E NS la Please send me the new illustrated 
SO z brochure on SPINCASTING free,of charge. 
s & 
( polymacon) E Name 
a 
Contact lenses = maes 
M rc a E S A AE 
| See next page for prescribing information. E City State Zip 
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Bausch & Lomb 


POFLENS 


(oolymacon) 
Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS® (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.4% 
poly (2-hydroxethy! methacrylate) and 38.6% water by weight when immersed in normal 
saline. The material has a refractive index of 1.43 and the lens has a visible light transmittance 
of more than 97%. 


ACTIONS: In its hydrated state a SOFLENS® (polymacon) Contact Lens is soft and pliable. 
When placed on the human cornea, the hydrated SOFLENS® (polymacon) Contact Lens acts 
as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS” (polymacon) Contact Lenses are indicated for vision correction 
use in persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye 
with the exception of ametropia and aphakia. 


WARNINGS: Abrasions and Infections — If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion, 
ulceration, irritation or infection is present, or any abnormal eye condition is observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has 
healed completely. 


Lens Sanitation and Handling— Persons who require only vision correction and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to place and remove the lenses should not be provided 
with them. Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor® — Patient Unit as well as dis- 
coloration and cracking of the lens case has been reported after varying periods of use. If such 
occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure. 


Medicants and Eye Drops —When the lenses are used by persons requiring only vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers prior to 
placement, or while the lens is in place, on the eye. Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOF LENS® (polymacon) Contact 
Lens when the lens is off the eye. 


Wearing Restrictions —SOFLENS® (polymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious 
and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. 


PRECAUTIONS: Storage —SOFLENS” (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposed to air, the lenses will dehydrate, become brittle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immediately on 
the eye, nor should this solution ever be placed in the eye. If the patient wishes to remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrying case should be 
used, as it will have been disinfected. 

Hygiene — Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, the eyes must be 
kept closed until the hair spray has settled. 


Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by nicking or tearing if 
care is not exercised during placement on or removal from the eye, replacing or removing it 
` from the carrying case or in the cleaning process. Lenses must be placed very carefully in the 
carrying case to avoid damaging the edges of the lenses. 


Disinfecting —Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS® (polymacon) Contact @ens must be irrigated with saline and rubbed gently to 
remove mucus and film from the lens’ surface. The carrying case must be emptied and refilled 
with fresh normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate cleaning measures. If surface accumulations of non-removable 
materials persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared to increase with the duration of lens use. These 
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medium or Heavy deposits, Si they do exist can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
clinical significance, were observed on approximately one-half of the lenses studied. _ 

The SOFLENS” Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case. 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which — 
accompany the tablets. To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. 

Disinfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micrò 
organisms. 

if an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fection is used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein. 

ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation. 

A lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professional consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression. 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 

SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance. 
LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements. 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SOFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 1 3 1 3 
2 3 ] 3 1 3 
3 4 l 4 l 4 
4 4 l 4 1 4 
5 6 l 6 1 4 
6 6 1 6 l 4 
7 8 l 8 
8 8 l 8 
9 8 ] 8 
10 10 l balance of the waking hours* 
ll 12 1 balance of the waking hours 
12 14 l balance of the waking hours* 


*Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
kit and must fully understand all lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the 
dioptric power (black for plus power lenses; red for minus; gold for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 
The SOFLENS” Care Kit is available for lens disinfecting, claaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fitting Guide or price list. 


BAUSCH & LOMB @) 
SOFLENS DIVISION 
Rochester,N.Y.14602 
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CLINICAL EVALUATION | 


proves PresbyCon to be the 
long-sought aspheric contact lens 
for correcting presbyopia 


-anaionoie A recently published study 

= ae confirms what many prac- 

titioners have discovered in 

their own practice—Presby- 

Con is the perfected lens for 

Ti the presbyope. Truly as- 

pheric, with variable 

power from center to. 

periphery, the Presby- 

Con lens has no transi- 

tion zones and provides 

clear vision in both distant and 

near viewing. It achieves its unique properties be- 

cause it combines a posterior aspheric surface with 

a spherical and/or aspheric anterior surface. It 
does, indeed, make the bifocal lens obsolete. 

Much of the success of the PresbyCon lens is that 
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Designed by 
COMPUCON 





it utilizes the practitioner’s professional judgment. 
A thoroughly researched visual system, 
PresbyCon expands the fitter’s ability to gather 
data throagh complex computer technology which 
makes the lens design possible. Yet, fitting of the 
PresbyCon lens requires only standard 
Keratometry and refraction methods. While any 
acceptable data method 
may be used, PresbyCon 
does NOT require expen- 
sive Photo Keratometry 
equipment or large inven- 
tories of tral lenses. With 
its proven capability, 
PresbyCon is offered on a De 
fully-guaranteed-for-60-day basis with full ex- 
change or cancellation privileges. 





Please write or phone for complete informational packef; fitting proce- 
dures, schedule of charges, clinical evaluation and research data. 





P.O. Box 6#01, Long Island City, New York 11106 
Telephone Toll-Free (800) 221-2302 
In New York, call collect (212) 937-11] 
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THE ESTELLE DOHENY EYE FOUNDATION 
THE UNIVERSITY OF SOUTHERN CALIFORNIA DEPARTMENT OF 
OPHTHALMOLOGY 


and 
CHILDRENS HOSPITAL OF LOS ANGELES 
present 


A Postgraduate Conference 
on 


Practical Aspects of Diagnosis and Management of Problems 
in 


PEDIATRIC AND DEVELOPMENTAL 
OPHTHALMOLOGY 


March 1, 2, 3, 1978 


The Louis B. Mayer Auditorium 
University of Southern California 
Health Sciences Campus, Los Angeles 


The Estelle Doheny The A. Ray and Wendell C. irvine 

Memorial Lecture Memorial Lecture 

Professor Dr. Jules Francois Professor Dr. August Deutman 

GUEST FACULTY 

Robert A. Ellsworth, M.D. lrene H. Maumenee, M.D. 

John Flynn, M.D. John A. McCrary, M.D. 

David C. Guyton, M.D. Gunter K. von Noorden, M.D. 

Eugene Helveston, M.D. Marshall M. Parks, M.D. 

Dan B. Jones, M.D. Arthur V. Rosenbaum, M.D. 

DOHENY-USC FACULTY 

Bernice Z. Brown, M.D. Alfred Marrone, M.D. Stephen J. Ryan, M.D. 
Kenneth R. Diddie M.D. Donald S. Minckler, M.D. Ronald E. Smith, M.D. 
Phillip C. Diorio, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 
Roger D. Friedman, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
A. Ray Irvine, Jr., M.D. Thomas E. Ogden, M.D., Ph.D. T. Rodman Wood, M.D. 


CONFERENCE DIRECTOR: A. Linn Murphree, M.D. 
Approved AMA Category | Continuing Medical Education Credit 


For Information: Registration Fee $200 
Mr. S. William Dowey (Includes all lunches, 

Estelle Doheny Eye Foundation coffee breaks, social 

1355 San Pablo Street noes Se Oe ee 


dinner-dance) 


fos Angeles, CA 90033 


Keratitis’sieca 

Recurrent corneal erosiens 
Ectropian 

Exophthalrnia 

Traumatic lid-damage 


Bell’s palsy 
Neuroparalytic keratitis 


Conjunctival burns 
Exposure conjunctivitis 
Pemphigoid 

Decreased corneal sensitivity 
Surgery) 

Postsuroery 
Stevens-Johnson syndrome 
Old.age 


Avitaminosis A 


LACRI-LUBE 


sterile ophthalmic ointment 


The moisturizer. 
For the eye that can’t protect itself. 


Al IERGAN Pharmaceuticals 
C D ivin ilifornié 


“paipa: white petrolatum. miner il. nol 
ch DE butanol 0.5 ‘ (chloral deriv.) iS preservi 
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ORBITO-PALPEBRAL > 
PLASTIC SURGERY 


CHIRURGIE PLASTIQUE ORBITO-PALPEBRALE 
by J. Rougier et al. 





















Orbito-palpebral plastic surgery is surgery for the repair and reconstruction 
of congenital defects. and traumatic, neoplastic, or pathological lesions 
involving the orbit and eyelids. It is the subject of this paper presented at 
the 1977 French Ophthalmological Society Congress. 

This work is not a «treatise» involving a discussion and description of all 
current methods and techniques. It instead selectively up-dates the field, 
providing recommendations valid in 1977. It is based on long and extensive 
experience in surgery of the eyelids and orbit. 

Text in French. — Paper-bound volume, 516 pages, 525 illustrations, 340 FF 
Price as of 1/9/1977. 


From the same publisher : 
XXII: Concilium Opthalmologicium (Paris, 1974) — Acta 
Texts in english, french and german — 2 volumes 


For further information about these books, please contact MASSON, 
120, bd Saint-Germain, F 75280 Paris cedex 06. 

In the U.S.A., orders may be placed directly with S.M.P.F. Corp., 

14 East 60th Street, New-York, N.Y. 10022 
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Nobody knows eyes like an ophthalmologi: 
That's why we believe products like 
Cortisporin Ophthalmic Ointment and 
= Suspension should be prescribed only by 
possi one with special training and — 
nowledge in ophthalmology...and why w 
promote these products only to specialists 





such as you. i 
Cortisporin® Ophthalmic Preparations 
___ Pseudomonas 

POLYMYXIN B Haemophilus 
Klebsiella 
Aerobacter 

NEOMYCIN Escherichia 
Proteus 
Corynebacterium 

BACITRACIN Staphylococcus 

(in ointment Streptococcus 

only) Pneumococcus _ in vitro 


Wide antibacterial spectrum; 

- gentle anti-inflammatory action 

e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 

e gentle anti-inflammatpry action to alleviat 
swelling, pain, itching, and inhibit corneal 
neovascularization l 

e two convenient sterile forms 


Please see next page for brief summary of prescribing informa 
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Retina Research Foundation 


Houston, Texas 


ANNOUNCEMENT — CALL FOR NOMINATIONS 
New Retina Research Award of Merit 


The Retina Research Foundation, Houston, Texas, announces the creation of an annual AWARD OF 
MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents (a) single out- 
standing achievement in basic retina research, or (b) a potentially significant contribution to new basic 
knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases and disorders. 
President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., F.1.C.S. 


AWARD $30,000 (which includes a $1,000 honorarium). 
ELIGIBILITY All vision scientists whose research is primarily directed to the retina.* 


NOMINATION PROCEDURE The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to retina 
research, plus 3 (maximum) published reprints that best substantiate the work for which he/she is 
being nominated; (3) nominee's curriculum vitae including complete bibliography. 

Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 
6436 Fannin, Suite 800, Houston, Texas 77030. 


DEADLINE Nominations must be postmarked no later than December 15, 1977. 


SELECTION & PRESENTATION The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the first Award is 
scheduled in conjunction with the dedication of The Cullen Eye Institute, Baylor College of Medicine, 
in Houston’s new Neurosensory Center on February 24, 1978. 


*Scientists in the Department of Ophthalmology, Baylor College of Medicine, and at The Methodist 
Hospital, Houston, Texas, are ineligible for nomination in the first award year. 


f Cortisporin 
Ophthalmic 
Ointment Sterile 


~ (Polymyxin B—Bacitracin— 
Neomycin—Hydrocortisone) 

Each gram contains Aerosporin® brand Polymyxin B 
Sulfate 5,000 units; zinc bacitracin 400 units; neomy- 
cin sulfate (equivalent to 3.5 mg neomycin base) 


5 mg; hydrocortisone 10 mg (1%); special white 
petrolatum qs. Tube of % oz with ophthalmic tip. 


Cortisporin 
Ophthalmic 
Suspension s 


(Polymyxin B—Neomycin— 
Hydrocortisone) 


Each mi contains Aerosporin® brand Polymyxin B 
Sulfate 10,000 units; neomycin sulfate (equivalent to 
3.5 mg neomycin base) 5 mg; hydrocortisone 10 mg 
(1%); thimerosal (preservative) 0.001%. The vehicle 
contains the inactive ingredients cetyl alcohol, gly- 
cery! monostearate, liquid petrolatum, polyoxy! 40 
Stearate, propylene glycol and purified water. Bottle 
of 5 ml with sterile dropper. 





INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences— 
National Research Council and/or other infor- 
mation, FDA has classified the indications as 
follows: 

“Possibly” effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 
dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, vernal and 
phlyctenular conjunctivitis; nonpurulent bleph- 
aritis; interstitial, sclerosing, postoperative or 
acne rosacea keratitis; superficial chemical and 
thermal burns of the cornea. 

Final classification of the less-than-effective 
indications requires further investigation. 





CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivits and 
blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of sopical 
steroid therapy may result in glaucoma with ocssible 
damage of the optic nerves, posterior subca2sular 
cataract formation, or may aid in the establishment 
of secondary ocular infections from fungi or v ruses 
liberated from ocular tissues. It is advisable that 
intraocular pressure be checked frequently. In those 


diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. 

ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 

Complete literature available on request from Pro- 
fessional Services Dept. PML. 


Pr Research Triangle Park 
Welicome / North Carolina 27709 


Welicome Co. 


WA 
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k 10 ¢ SIGNIFICANT... | 
PROVEN... 


STRABISMUS: A PROGRAMMED TEXT, 2nd Ed. 


Robert D. Reinecke, M.D., The Albany Medical College of Union University, Albany, and 
David Miller, M.D., Harvard Medical School, Boston 


A programmed instruction text that covers, in a refreshingly unique fashion, the important 
aspects of the field. Prepares the student for the controversial aspects of theory and the 
more subtle nuances of differential diagnosis. A valuable reference for the house officer or 
recent graduate. For the more sophisticated practitioner — an interesting and pleasant method 
of testing one’s own knowledge. 


1977 336 pp. Illus. A8695-7 $14.50 





EXTERNAL INFECTIONS OF THE EYE: Bacterial, Viral and Mycotic, 2/e 


Helena B. Fedukowicz, M.D., formerly, New York University School of Medicine, New 
York, with contributions by Robert A.Hyndiuk, M.D., and Sam Seideman, M.D., both 
Medical College of Wisconsin, Milwaukee 


Provides a compact, concise, easy-to-read presentation of those problems of eye infections 
which are of the greatest practical importance. Also covers clinical differential diagnosis, lab 
work-ups and culturing, and current anti-microbial therapy. Revised and rewritten, with many 
color plates. 


1977 256 pp. Illus. A2322-6 $20.00 


OCULAR TUMORS 
Edited by Gholam A. Peyman, M.D., David J. Apple, M.D., and Donald R. Sanders, 
M.D., all of University of Illinois Eye and Ear Infirmary, Chicago 


Emphasis is on a clinically relevant approach to differential diagnosis and management of 
intraocular tumors. In addition, the most recent concepts on pathogenesis and the role 
of the immune system in prognosis and therapy are discussed. An invaluable aid to the 
ophthalmologist. 


1977 382 pp. Illus. A7206-5 $28.50 


REFRACTION: A PROGRAMMED TEXT, 2nd Ed. 


Robert D. Reinecke, M.D., The Albany Medical College of Union University, Albany, and 
Robert J. Herm, M.D., Keene Clinic, Keene, N.H. 


The first work of its kind in teaching refraction. Includes discussions of lerfses, refractive errors, 
cycloplegics, tests, heterophorias and illustrative case histories. The programmed course has 
proved its worth in many fields, and this book will be especially valuable to ophthalmic house 
officers, orthoptists and ophthalmic technicians. 


1976 366 pp. Illus. A8299-8 $15.00 
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TEACHING/LEARNING | = 








TEXTS 


INTRAOCULAR LENSES: TRANSACTIONS OF THE UNIVERSITY OF 

ILLINOIS SYMPOSIUM ON INTRAOCULAR LENSES 

Edited by Jacob T. Wilensky, M.D., University of Illinois, Abranam Lincoln School of 
~ Medicine, Chicago 


These proceedings represent a survey of all intraocular lens implant procedures currently in 
use. Included are the history of implants, the types available, surgical techniques, complications 
and their management, and some guidelines to lens selection. 


1976 182 pp. Illus. A4304-0 $16.50 


FUNDUS FLUORESCEIN ANGIOGRAPHY: A COMPOSITE 
SLIDE COLLECTION 


Howard Schatz, M.D., University of California Medical Center, San Francisco 
A superb new multimedia presentation and text bring the clinical experience to the printed 
page. Volume consists of 100 separate 35 mm slides, each containing four to nine separate 


photographs. Each slide depicts a case report, which is described and discussed in the text. 
All in all...a living experience in learning. 


1975 A2800-9 $125.00 per set 
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Please enter my order for: 
C STRABISMUS, 2nd Ed. (A8695-7) $14.50 Name 


L) EXTERNAL INFECTIONS OF THE EYE, 
2nd. Ed. (A2322-6) $20.00 Affiliation 


CO OCULAR TUMORS (A7206-5) $28.50 


O REFRACTION, 2nd Ed. (A8299-8) $15.00 9 ““""*° 
© INTRAOCULAR LENSES (A4304-0) AIEE 
$16.50 City/State/Zip 
O FUNDUS FLUORESCEIN O Payment Pticsed WoR pays A 
ANGIOGRAPHY (A2800-9) $125.00 postage and handling) 
O Bill me later 
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FRAGMENTATION (USF) 





Can help! 


Vitreous,'? lens material, 
and other ocular structures 
can be fragmented and eas- 
ily aspirated through an ul- 
trasonically vibrated needle. 


Equipment simplicity, versa- 
tile applications, and small 
incisions are just a few rea- 
sons you should know more 
about USF. 


For more information on our 
system and a listing of our 
scheduled regional work- 
shops on Ultrasonic Frag- 
mentation (USF) please 
write or call us toll free, 
800-631-1152. 


REFERENCES: 1. Gi»ard L.J. et al TR AM ACAD OPHTH 
& OTOL, Jan.-Feb. 1974. 2. Girard L.J. et al TR AM ACAD 


OPHTH & OTOL, June 1976. 
OPHTHALMIC SYSTEMS 


Division of 





OPHTHALMIC t- aaiae” 
SYSTEMS Telephone: (Toll free) 800-631-1152 








SPARTAN SPARTA INSTRUMENT CORPORATION 
305 FAIRFIELD AVENUE/FAIRFIELD, NEW JERSEY 07006 
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RETINPHOT 
FUNDUS 
CAMERA 






Compact camera for fundus color and 
fluoroscein photography 


Provides photographs of the living fundus 
oculi in color and black and white, with 
short exposure times of approx. 1/250 sec. 
Extreme brightness due to new, unique 
design. 35mm pictures have a diameter of 
24mm and 2.8 power magnifications. 
Electronic. flash, motor drive and 
automatic program unit available 
for fluoresceine engiography. 


CLINICAL SURGERY 
MICROSCOPE 
MODEL II 


Superior performance with unequalled 
economy 

For the examination and photographic 
documentation of finest structures in 
ophthalmic and microsurgery. Fast 
magnification thanging, daylight and 
contrast filters, individual eyepiece 
focusing, photographic equipment with 
electronic flash unit. Supplementary lenses 
for distances of 300 mm and 400 mm. 


International Micro-Optics 
5 Daniel Road East, Fairfield, New Jersey 07006 


Jenoptik Jena G.mb.h. GDR-69 JENA, Carl - Zeiss Strasse | 


SOURCE 


for Ophthalmic Instruments 






SLIT LAMP 
MODEL 69 


The economical all-method silt lamp 


Employ all known methods of slit4amp 
techniques with operating ease and 
comfort. Brilliant optical performance. Five 
magnifications, from 2x to 32x. Rotatabdie slit 
image. Aperture diaphragm increases 
depth of field. Microscope is permanently 
adjusted. Fixation lamp provides superior 
flexibility. 


Write for Free Catalog. 


JENA 


REMOTE CONTROL 
SURGERY MICROSCOPE 310 


The new standard for microsurgery 
Completely new design features two 
stereomicroscopes with swivel-type vertical 
mounting, high intensity central illumination. 
Lamp-housing with Halogen lamp is outside 
operator's working range. Magnifications from 
4x to 40x. Remote control magnification 
changer permits varied magnification at 1:10 
ratio, Constant brightness at all magnifications. 
Two slit stops of fixed widths provide bright-up 
facility for the surrounding field. Slit im can 
be moved across the field. Heavy duty floor 
stand, remote focusing system and unique 
magnetic control clamping devices. 


(201) 227-6767 


Exclusive U.S. Distributor aus JENA 








IRIS 
CAMERA 


Stereo Photography on 35mm split- 
frame Image 


For recording anterior segment findings. 
High resolution Stereomicroscope for 
observation and photography. Simple 
change allows choice of stereo and mono 
photographs. Magnifications for 
observation up to 64x. Image size in mono is 
24mm; in stereo, two images of 15mm each 
diameter on 35mm slide. 





You saw it at the 
American Academy of Ophtaimology 
and Otolaryngology 
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E St. Vincent's Hospital and 


GLAUCOMA 
CONTACT and INTRAOCULAR 





Wednesday, Thursday, Friday and 


The fa td of opnan of the St. Vincent's Hospital and Medical Center of New York will hold its annual clinical meeting November 2-5, 


ay). Three days of the meeting will be devoted to glaucoma and will present some of the world's great authorities 


on glaucoma diagnosis and management. Symposia and courses will be conducted affording a unique opportunity to listen to and exchange ideas 
with renowned experts in this difficult area. Special attention will be given to glaucoma diagnosis, conservative and surgical management. 


Practical Courses in Glaucoma, Contact Lenses and Intraocular Lenses 


Special Ophthalmic Assistants Course Program coordinated by Don Wong 


Robert A. D'Amico, M.D. 
Director, Department of Ophthalmology 


DIAGNOSTIC 


Mansour Armaly, M.D., Professor and Chair- 

man, Department of Ophthalmology, George 

Washington University, Washington, D.C. 
Perimetry for Glaucoma 


Frederick C. Blodi, M.D., Chairman and 
Professor, Department of Ophthalmology, 
University of lowa Hospitals and Clinics 

The Chamber Angle in Glaucoma 


Michael W. Dunn, M.D., Chairman, Depart- 
ment of Ophthalmology, New York Medical 
College, with A. Louis Southern, M.D. 
Surface Antigens in Glaucoma 
Steroid Receptors 


G. Peter Halberg, M.D., Attending Ophthal- 
mic Surgeon, St. Vincent's Hospital and Med- 
ical Center of New York 

Postural Differential Tonometry and Day- 

time Diurnal Curves 

Paul Henkind, M.D., Ph.D., Professor and 
Chairman, Department of Ophthalmology, 
Albert Einstein College of Medicine 

Diurnal Variation in Glaucoma 


Gerald Kara, M.D., Executive Surgeon Di- 
rector, New York Eye and Ear Infirmary 
Glaucoma and Malignant Intraocular 
Tumors 
Yoshiaki Kitazawa, M.D., Associate Profes- 
sor of Ophthalmology and Director of Glau- 
coma Service, University of Tokyo, School of 
Medicine, Tokyo, Japan 
Introduction of Decision Making in the Early 
Diagnosis of Primary Open-Angle Glau- 
coma 
Allan E. Kolker, M.D., Professor of Ophthal- 
mology, Department of Ophthalmology, 
Washington University Medical School, St. 
Louis, Missouri 
Ocular Hypertension: An Overview HLA 
Antigens and Epinepherine Testing in 
Ocular Hypertensives 
Carl Kupfer, M.D., Director, National Eye 
Institute 
Diagnosis of Pigment Dispersion Syn- 
drome and Its Relationship to Pigmentary 
Glaucoma 
Maurice Langham, Ph.D., Director, Ophthal- 
mological Research Unjt, Wilmer institute, 
Johns Hopkins University School of Medicine 
New Approaches to the Early Diagnosis of 
Glaucoma 
Kenneth T. Richardson, M.D., Professor of 
Ophthalmology, Baylor College of Medicine, 
Houston, Texas 
New Thoughts on the Management of the 
Glaucoma Suspect 


David Shoch, M.D., Professor and Chairman, 


Jules Francois, M.D. 
Honorary Meeting Chairman 


GLAUCOMA 


Department of Ophthalmology, Northwestern 
University, The Medical School, Chicago, Il- 
linois ; 
Ciliary Block Glaucoma After Trabecu- 
lectomy 


George L. Spaeth, M.D., Director, Glaucoma 
Service, Wills Eye Hospital, Philadelphia, 
Pennsylvania 
Diagnosis and Treatment of Chronic Angle- 
Closure Glaucoma (including “Malig- 
nant Glaucoma”) 
William Townsend, M.D., Director, Cornea 
Service, University of Puerto Rico 
The Pathogenesis of Secondary Con- 
genital Glaucoma 


Thomas J. Tredici, M.D., Chief, Ophthal- 
mology Branch, Department of the Air Force, 
Brooks Air Force Base 
United States Air Force Screening and 
Management Program for Chronic 
Open-Angle Glaucoma—Evaluation 
After Fifteen Years 


OPTIC NERVE 


Alfonse A. Cinotti, M.D., Chairman, Depart- 
ment of Ophthalmology, New Jersey School 
of Medicine and Dentistry 
The Optic Disc and Visual Field in Glau- 
coma 
Giuseppe Cristini, M.D., Chairman and 
Professor, Department of Ophthalmology, 
Bologna University Medical School, Bologna, 
Italy 
1) Further Results Obtained with the Re- 
vascularization of the Optic Nerve 
2) Fluximetry: Its Diagnostic and Prognostic 
Significance 
Peter Y. Evans, M.D., Professor and Chair- 
man, Department of Ophthalmology, George- 
ee University Medical School, Washington, 
Cineangiography in the Disc Fluorescein 
Controversy 
Jules Francois, M.D., Chairman, Depart- 
ment of Ophthalmology, Ghent University 
Medical School, Ghent, Belgium, with J. F. 
DeLacy 
Fluorescein Angiography of the Disc in 
Open-Angle Glaucoma 
John N. Hetherington, M.D., Associate 
Professor of Ophthalmology, University of 
California 
Optic Nerve Damage “The Cup Runneth 
Over” 


THERAPEUTIC 


Max Forbes, M.D., Assistant Professor, 


G. Peter Halberg, M.D. 
Meeting Chairman 


Ophthalmology, Columbia-Presbyterian Medi- 
cal Center 
Retinal Detachment on Miotic Therapy 


Raymond Harrison, M.D., Director, Glau- 
coma Service, Manhattan Eye, Ear and 
Throat Hospital 

Clonidine in Glaucoma Therapy 


Yoshiaki Kitazawa, M.D., Associate Profes- 
sor of Ophthalmology and Director of Glau- 
coma Service, University of Tokyo, School of 
Medicine, Tokyo, Japan 
The Use of Adrenergic Beta-Blockers for 
the Treatment of Primary Open-Angle 
Glaucoma 


David L. Krohn, M.D., Director, Glaucoma 
Service, New York University Medical Center 
Transcorneal Drug Delivery 


Irving H. Leopold, M.D., Chairman and Pro- 
fessor, Department of Ophthalmology, Uni- 
versity of California, Irvine 

Adrenergic Compounds in Glaucoma 


Frank W. Newell, M.D., Chairman and Pro- 
fessor, Department of Ophthalmology, 
University of Chicago 
New Drugs in the Management of Glau- 
coma 


Steven M. Podos, M.D., Chairman, Depart- 
ment of Ophthalmology, Mt. Sinai School of 
Medicine 

New Drugs: DPE and Timolol 


Thomas J. Zimmerman, M.D., Ph.D., Di- 
rector of Glaucoma Service, Department of 
Ophthalmology, Louisiana State University 
Medical School 

Timolol 


SURGICAL 


James E. Burris, M.D., Co-Director, Glau- 

coma Service, New York Eye and Ear Infir- 

mary 

A Combined Operation for Open-Angle 
Glaucoma and Senile Cataract 

Jorge N. Buxton, M.D., Surgeon Director, 

New York Eye and Ear Infirmary 
Management of Glaucoma Pre- and Post- 

Keratoplasty 


Robert A. D'Amico, M.D., Director, Depart- 
ment of Ophthalmology, St. Vincents Hos- 
pital and Medical Center of New York 
Management of Glaucoma and Kerato- 
plasty 
Donelson R. Manley, M.D., Director of Pedi- 
atric Ophthalmology, ¿Wills Eye Hospital, 
Philadelphia, Pennsylvania 
Trabeculectomy for Infantile Glaucoma 


Rafael Cordero-Moreno, M.D., Professor, 


Medical Center of New York 
UP DATE ana 


: LENS CONFERENCE 
Saturday—November 2, 3, 4, 5, 1977 


Department of Ophthalmology, Instituto de 
Oftalmologia, Caracas, Venezuela 
Trabeculectomy, Clinicopathological 
Correlations 
A. Benedict Rizzuti, M.D., Consultant, 
Department of Ophthalmology, Cabrini Health 
Care Center 
Simultaneous Surgery of Cataract and 
Glaucoma 


Robert N. Shaffer, M.D., Professor of Oph- 


thalmology, University of Califorria, San 
Francisco 
Otto Barkan and Goniotomy 


LASER SURGICAL 


Hugo Hager, M.D., Chairman and Professor, 
Department of Ophthalmology, Free Univer- 
sity of West Berlin, West Germany 

Laser Microsurgery of Glaucoma 


Pei-Fei Lee, M.D., Associate Professor of 
Ophthalmology, Albany Medical College, 
Albany, New York 

Transpupillary Argon Laser 

Cyclophotocoagulation in the Manage- 

ment of Glaucoma 

David M. Worthen, M.D., Professor and 
Head, Division of Ophthalmology, University 
of California, San Diego 

Laser Treatment for Open-Angle Glaucoma 


CONTACT & INTRAOCULAR LENSES 
Eastern Regional Meeting Contact Lens Association of Ophthalmologists, Inc. 


Malcolm Bibby, Ph.D., Vice President, Clini- 
cal and Education Services, Wesley-Jessen 
Presbyopic Correction with the Autofocal 
Lens 
Warren J. Blaker, Ph.D., Vice President, 
Research and Development, Danker & Wohlk 
A Comparison Between Intraocular Lenses 
and Extended-Wear Contact Lenses in 
the Treatment of Aphakia 


Stephen E. Bloomfield, M.D., Director of 
Corneal Clinic, New York Hospital 
New Bandage Lenses for the Treatment of 
Corneal Disease 


Richard D. Binkhorst, M.D., Attending 
Ophthalmic Surgeon, Cabrini Health Care 
Center 
A-Scan Ultrasonography and Intraocular 
Lens Power Calculation 


Mary Bruch, Executive Secretary/Micro- 
biologist, Food and Drug Administration 
Current Considerations in FDA Regulation 
of Contact Lenses 


L. Dean Clements, Director, Professional 
Services, Bausch & Lomb, Soflens Division 
Soflens (Polymacon) Contact Lens Tech- 
nical Update 
Oliver H. Dabezies, Jr., M.D., Professor of 
Ophthalmology, Tulane University Medical 
School, New Orleans, Louisiana 
Update of Contact Lens Hygiene 
Robert C. Drews, M.D., Associate Professor 
of Clinical Ophthalmology, Washington Uni- 


versity School of Medicine, St. Louis, Missouri 
Glaucoma and Intraocular Lenses 
Gerald L. Feldman, Ph.D., Vice President, 
Research and Development, Soft Lenses, 
Inc. 
Hydrocurve Update 


G. Peter Halberg, M.D., Attending Ophthal- 
mic Surgeon, St. Vincent's Hospital and Med- 
ical Center of New York 

Practical Quality Control of Contact Lenses 
Jack Hartstein, M.D., Chairman, Department 
of Ophthalmology, Missouri Baptist Hospital, 
St. Louis, Missouri 

Technique of Implantation and Suturing of 

4 Loop Binkhorst and Fedorov I 

Paul R. Honen, M.D., Associate Clinical Pro- 
fessor, Deparment of Ophthalmology, Indiana 
University Medical School 

Fenestratian of Contact Lenses 
Kenneth Juechter, M.D., Asst. Atiending 
Ophthalmic Surgeon, Cabrini Health Care 
Center 

Histopathology of Intraocular Lens Fixation 


James J. Koverman, Technical! Director, 
Contact Lens Department, New York Eye and 
Ear Infirmary 

Contact Lenses After Keratoplasty 


David Link, Director, Bureau of Medical De- 
vices and Diagnostic Products, Food and Drug 
Administration 

Intraocular Lenses—The FDA Point of View 


REGISTRATION INFORMATION 


Donald L. MacKeen, Ph.D., Director, Phar- 
maceutical Research, Burton, Parsons and 
Company 

Disinfecting Systems for Contact Lenses 
Leroy G. Meshel, M.D. 

Tinted Cosmetic and Prosthetic Soft Con- 

tact Lenses 

Kenneth Michaile, M.D., Chief, Contact Lens 
Department, Wills Eye Hospital-Jefferson 
Medical College, Philadelphia, Pennsylvania 

Update in the Fitting of Bifocal Lenses 


John F. Morgan, M.D., Department of Oph- 
thalmology, Hotel Dieu Hospital, Kingston, 
Ontario, Canada 

Complications of Soft Contact Lenses 
Arnauld F. Scafidi, M.D., Medical Officer, 
Ophthalmology, Food and Drug Administra- 
tion 

Update of Extended-Wear Contact Lenses 
Joseph Soper, President, Soper Internation- 
al Ophthalmics 

Fitting of Contact Lenses for Keratoconus 


Harold A. Stein, M.D., Chief, Department of 
Ophthalmology, Scarboro General Hospital, 
Toronto, Ontario, Canada 

Clinical Evaluation of Available Soft Lenses 


Frank J. Weinstock, M.D., Clinical Asst. 
Area i Ohio State University, Columbus, 
hio 
Intraocular Pressures in Relation to Intra- 
ocular Lenses 


GLAUCOMA UPDATE AND CONTACT AND INTRAOCULAR LENS CONFERENCE 


November 2, 3, 4 and 5, 1977 


PLEASE REGISTER ME FOR THE CONFERENCE—32 HOURS CATEGORY 1 AMA CREDIT 


NAME: (please print) 

















ADDRESS: 

Zip code 
Telephone area code number 
O] My check for $225.00 is enclosed. The registration fee includes luncheons and a cocktail party. ° 


| am a resideat/fellow in ophthalmolo 


the Head of the Department) 


gy. my check for $125.00 is enclosed. (Residents and Fellows must send identification in writing from 


egistration fee for ophthalmic assistants inciudes luncheons, courses on Tuesday, November 1, 1977 and workshops on 
Wednesday and Thursday, November 2 and 3, 1977. Assistants may attend the courses for ophthalmologists without additional fee. 


O Please register my ophthalmic assistant(s) for the ophthalmic assistant courses on Tuesday, Wednesday and Thursday, November 1, 2 and 
3, 1977. 


My check for $75.00 per assistant is enclosed. NAME: 
Please send this form to: 
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Department of Ophthalmology 





St. Vincent’s Hospital and Medical Center of New York 
153 West 11th Street New York, New York 10011 
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American Optical Corp. 
SOFT CONTACT LENS DIV. 





NOW THE 

_ UNCOMPLICATED LENS | 
IS MANUFACTURED BY | 
AMERICAN OPTICAL CORP. 


WHAT DOES THAT MEAN TO YOU? 





The opening of our specialized manufac- 
turing facilities at Framingham, Mas- 
sachusetts has particular significance to 
- your practice. Now, there is anew source 

of the AOSOFT™ (tetrafilcon A) Hydro- 
philic Contact Lens. And this is how you 
benefit. 


Patented technology, including rod 
casting methods developed by American 
Optical, provide excellent polymer stabili- 
zation and bonding. The result is a 

soft lens with consistent characteristics— 
from uniformswell rate, to optimal edging. 
Consistency is further ensured through- 
out production with a system, designed 
by our team of engineers, which includes 
more than 150 quality control checks 
during the processing of each AOSOFT 
lens—implemented by one of every 
three members of the production staff 

of technical specialists. 


Increased production capabilities 

at Framingham provide a continuous 
and direct supply of AOSOFT lenses to 
an extensive centralized inventory. 
Maximum availability means that more 
lenses can be shipped per day, with 
effective control of distribution. The 
result is improved service for you— 
faster processing and filling of orders, 
no backorder delays, prompt lens re- 
placement, fast and reliable delivery. 
And a nationwide network of trained 

- representatives are available to meet 
your individual needs in all areas, from 
technical assistance to administrative 
simplification. 


(Refer éo following page for full prescribing information) 


Distinct pricing advantages are now 
possible. In addition to no minimum lens 
order requirements, and no handling 
charge for performance warranty re- 
placements, our pricing has been re- 
structured to your advantage as well! The 
new pricing permits you to order 
AOSOFT lenses at $35.00 each, with 
quantity purchase discounts available. 


The quality of the AOSOFT lens 
is being confirmed by your colleagues. 
The 5 Vault system allows you to fit pa- 
tients easily witha high degree ofsuccess. 
Optimal correction and visual acuity are 
achieved quickly and easily. Choice of 
either heat or chemical disinfection adds 
versatility to simplified care and main- 
tenance. Compare the AOSOFT lens 
with spin-cast and other lathe-cut lenses 
that you are using. 

Why wait! You can order today by 
sending in the convenient reply card, 
or call this toll free telephone number 
— 800-225-7465 —for your nearest 
AOSOFT distributor. 

Uncompromising quality, 
Uncomplicated advantages 


fetrafilcdn A) 


HYDROPHILIC CONTACT LENSES 
..the uncomplicated soft contact lens 
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AOSOFT “ (tetrafilcon A) Hydrophilic Contact Lenses 
DESCRIPTION: AOSOFT “ (tetrafilcon A) Hydrophilic Contact Lensisa 
hemispherical shell which covers the cornea and may cover a portion of 
the adjacent sclera. The lens material, tetrafilcon A, is ahydrophilic 
random terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2- 
pyrrolidone and methylmethacrylate. The polymer is a three-dimensional 
network of terpolymer chains joined by divinylbenzene cross-links. It 
consists of 57.5% tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. 

ACTIONS: In its hydrated state, the AOSOFT ” Hydrophilic Contact Lens 
is soft and pliable. When dry, the lens becomes hard and brittle. These 
states are completely reversible and a lens whichhas been permitted to 
dry ouPwill recover all of its hydrated properties when placed innormal 
saline for a period of two hours. When placed on the human cornea, the 
hydrated lens acts as a refracting medium to compensate spherical 
ametropias. The material has a refractive index of 143 anc the lens hasa 
visible light transmittance greater than 97%. 

INDICATIONS: AOSOFT ” Hydrophilic Contact Lenses are indicated for 
the correction of vision in persons with non-diseased eyes who have 
spherical ametropias, corneal astigmatism of 2.50 diopters or less and/or 
refractive astigmatism of 2.00dioptersor less. 

CONTRAINDICATIONS: AOSOFT ™ Hydrophilic Contact Lenses are 
contraindicated inthepresence of any of the following conditions: 

(1) Acute and subacute inflammation of the anterior segment of the eye. 
(2) Any eye disease which affects the cornea and conjunctiva. 

(3) insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any 
systemic disease which may affect the eye or be exaggerated by wearing 
contact lenses. 

WARNINGS: Medications and Eye Drops: AOSOFT “Lenses must be 
stored in an appropriate solution when off the eyes, the type of solution 
being dependent on the system used for disinfection. When the lenses are 
disinfected with the thermal disinfection system, they may be stored only 
in LENSRINS® or BOIL n SOAK® Solution (sterile, buffered preserved 
saline solution). When lenses are disinfected with the chemical 
disinfection system, they may be stored only in FLEXSOL® Solution 
(sterile, isotonic buffered solution containing Adsorbobase — a water 
soluble polymeric vehicle —and preservec with thimerosa! 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%) 

Noophthalmic solutions or medications, including hard contact lens 
solution, can be used by AOSOFT “Lens wearers prior to or while the 
lenses are inplaceon the eyes. Also, no solutions, including hard contact 
lens solutions, other than LENSRINS® or BOILn SOAK® Solution or 
FLEXSOL® Solution may be used on AOSOFT “Lenses when they are off 
the eyes. 

Since liquids and vapors may be absorbed by AOSOFT “Lenses, they 
should not be placed inthe mouth for wetting, nor wiped with a cloth or 
tissue. 

Abrasions and Infections: |f a lens becomes less comfortable than ıt 


‘was when first placed on the wearer's cornea, the lens should be removed 


immediately and the wearer's eye and the lens examined for the possible 
presence ofa foreign body. If any eye abrasion, ulceration, irritation or 
infectionis present, or any abnormal eye condition isobserved 
concurrently with lens wear, the lens should be removed immediately and 
a physician consulted. 

Wearing Restrictions: AOSOFT * Hydrophilic Contact Lenses should 
not be worn while swimming, sleeping, or inthe presence ofirritating 
fumes or vapors. 

Visual Blurring: If visual blurring occurs, the lens must be removed 
until the condition subsides. 

Lens Sanitation: Patients must adhere to the recommended daily 
sanitary care procedures for AOSOFT “ Hydrophilic Contact Lenses. 
Failure to follow this procedure may result in the development of serious 
ocular infections. 

PRECAUTIONS: Storage: AOSOFT “Lenses may be stored only inthe 
appropriate storage solution: LENSRINS® or BOIL n SOAK® Solution or 
FLEXSOL® Solution depending on disinfecting methods used. If left 
exposed to air, the lenses will dehydrate, become brittle and break readily. 
Ifalens dehydrates, it should be soaked in either LENSRINS®, 

BOIL n SOAK® or FLEXSOL® Solution until it returns to a soft, supple 
state. 

Cleaning and Disinfecting: AOSOFT “Lenses must be toth cleaned 
and disinfected daily. Separate procedures and products are needed to 
cleanand todisinfect. Two methods of disinfection, thermal or chemical, 
have been shown to be equally effective. The choice of disinfection 
system should be made in consultation with your eye care practitioner. 

Cleaning: Daily cleaning is necessary to remove mucus and other 
deposits which may have accumulated on the lens surface. Each time the 
lenses are removed from the wearer's eyes, both surfaces of the lenses 
must be cleaned using several drops of PREFLEX® Cleaning Solution 
(sterile solution of anonionic cleaner preserved with thimerosal 0.002% 
and edetate disodium 0.1%). Lenses must be cleaned beforethey are 
disinfected, as deposits onthe lenses tend to harden and become more 
difficult toremove after the lenses are disinfected, 

Disinfecting: AOSOFT ¢ Lenses may be disinfected with either a 
thermal or chemical regimen. One method or the other must be selected, 
but not both. THE USER MUST NOT ALTERNATE BETWEEN METHODS. 

Thermal Disinfection Method: AOSOFT ” Lenses may be effectively 
disinfected after cleaning with PREFLEX® Cleaning Solution with use of 
the AOTHERM™ Heating Unit For Lens Disinfection and LENSRINS® or 
BOIL n SOAK® Solution. Fresh LENSRINS® or BOIL n SOAK® Solution 
must be used for daily storage of lenses or each time the lensis stored. 
The AOTHERM “ Heating Unit For Lens Disinfection requiresdistilled 
water. The AOSOFT “Lens Storage Containers must be emptied and filled 
with fresh LENSRINS® or BOIL n SOAK® Solution just prior to disinfecting 
the lenses. 

Chemical Disinfection: Disinfection with PREFLEX® Cleaning 
Solution, FLEXSOL® Solution and NORMOL® Rinsing Solution (sterile 
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isotonic saline solution preserved withthimerosal 0.001% and 
chlorhexidine 0.005%) has also been shown to be an effective disinfection 
system for daily care of AOSOFT ” Lenses. 

AOSOFT™ Lenses must be cleaned andrinsed daily (or after wearing) 
with PREFLEX® Cleaning Solution and NORMOL® Rinsing Solution. The 
AOSOFT “ Lens Storage Containers must beemptied and refilled with 
fresh FLEXSOL® Solution each time the lens is stored. Fresh FLEXSCR.* 
Solution must be used daily for storageand disinfection. 

Warning: DO NOT MIX ORALTERNATE THE DISINFECTION AND 
STORAGE SYSTEMS. FLEXSOL® SOLUTION SHOULD NOT BE USED 
WITH HEAT. 

Hygiene: Before handling the lenses, hands must be washed, rinsed 
thoroughly and dried with a lint-free towel. Cosmetics, lotions, soaps, oils 
and hand creams must not come in contact with the lenses since eye 
irritation may result. If hair spray is used while the lenses are being worn, 
the eyes must be kept closed until the sprayhas settled. 

Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever fluorescein 
is used, flush the eyes with LENSRINS® or BOIL n SOAK® and wait at least 
one hour beforereplacing the lenses. Tooearly replacement may allow the 
lenses to absorb residual fluorescein. 

ADVERSE REACTIONS: Serious corneal damage may result from 
wearing lenses which may have soaked in hard contact lens solutions. 
Eye irritation may occur withina short time after putting on a hypotonic 
lens. Removal of the lens will relieve theirritation. 

Very rarely a lens may adhere to an eye as a result ofa patient sleeping 
with thelenson,orasaresult of wearing a hypotonic lens. Ifa lens adheres 
for any reason, the patient may be instructed to apply a few drops of 
LENSRINS® or BOIL n SOAK® Solution (if using a thermal disinfection 
regimen) or ADAPETTES® Cleaning and Rewetting Solution (sterile, 
isotonic, buffered solution containing Adsorbobase and preserved with 
thimerosal 0.002% and edetate disodium 0.05%) (if using achemical 
disinfection regimen), and wait until the lens moves freely before 
removing it. 

Clinical studies indicate that corneal edema as manifested by 
symptoms suchas rainbows or halos around light or visual blurring may 
occur iflenses are worn continuously for too long a time. Removal of the 
lenses anda rest period of at least one hour generally relieve these 
symptoms. If symptoms donot subside promptly, professional 
consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not 
normal; ifthese symptoms occur, the patient should be examined to 
determine their cause. 

DOSAGE AND ADMINISTRATION: Fitting: Conventional methods of 
fitting contact lenses do not apply to AOSOFT ” (tetrafilcon A) Hydrophilic 
Contact Lenses. For a detailed description of the fitting technique, refer to 
the Fitting Guide for AOSOFT “ Hydrophilic Contact Lenses, copies of 
whichare available from: American Optical Corp., Soft Contact Lens Div, 
Southbridge, MA 01550. 

Wearing Schedule: There may bea tendency for the patient to 
overwear the lenses initially. Therefore, the importance of adhering tothe 
following initial daily wearing schedule should be stressed to the patient. 


Wear Time Rest Period Wear Time 
(hours) (hours) (hours) 
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all waking hours 
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“lenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken onthe initial visit to 
assure that the patient is supplied withan AOSOFT * Wearer's Kit and 
fully understands all care and handling instructions for the lenses. As with 
any contact lens, regular recall visits are necessary to assure patient 
health and compliance with instructions. 

How Supplied: Each lens is supplied sterile ina glass vial containing - 
normal saline solution. The glass vial is marked with the Vault Number, 
Dioptric Power, and Lot Number. 

The AOSOFT * Wearer's Kit is required for lens cleaning, disinfection 
and storing of the lenses. The Kit may consist of either of the following: 
Thermal Disinfection Regimen: AOSOFT “ Wearer's Kit, AOQTHERM ~“ 
Heating Unit For Lens Disinfection, LENSRINS® Solution, PREFLEX® 
Cleaning Solution, AOSOFT “ Wearer's “How To” Book, 

AOSOFT *“ Lens Storage Container. 

Chemical Disinfection Regimen: AOSOFT * Wearer’s Kit, AOSOFT ” 
Lens Storage Container, PREFLEX® Cleaning Solution, NORMOL® 
Rinsing Solution, FLEXSOL® Storage and Disinfection System, AOSOFT ” 
Wearer's “How To” Book. 

PREFLEX, NORMOL, FLEXSOL, ADAPETTES, and BOILn SOAK 
are registered trademarks of Burton, Parsons & Company, Inc. 


= Caution: Federal law prohibits dispensing withoet prescription. 


American Optical Corp 
SOFT CONTACT LENS DIV. 30052 
Southbridge. MA 01550 . 
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When the Eyes have it... 


Redness, Irritation, Dryness, 


recommend Preftin ™ 

It’s unanimous. Chairman of the board, sec- 
retary, even the janitor—demand prompt atten- 
tion when ocular insult occurs, be it allergy in- 
duced, smog or tired eyes. 

Coupled with corneal drying...the irritability, 
itching and discomfort, can get downright annoy- 
ing. Especially in smoke-filled rooms like this. 





Prefrin combines the decongestant activity « 
phenylephrine with Liquifilm® to bring fast relie 
to insulted eyes. Prefrin whitens red eyes an 
quells the itching and aching sensations. 


And the Liquifilm lubricates, soothes and pre 
longs drug contact time. . 

Say nay to ocular insult. Recommend Prefri 
when your patients suffer red, dry irritated eye: 
Prefrin, soothing relief when the vote’s in. 


AIlERGAN 


PHARMACEUTICALS . 
irvine, California/Pointe Claire, P.Q., Canada 


Amar 
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For trial correction 
and orthoptic training: 


CLIP-ON PRISMS 


by BERENS 


Prism power and axis are clearly 
marked on edge of each round prism. 
May be rotated to any axis. Avail- 

able in sets and loose prisms of 

40 mm. or 44 mm. diameter. Available 
through optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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THE PALO ALTO RETINAL GROUP 
and 
THE PALO ALTO RETINAL RESEARCH FOUNDATION 


announce 


The Palo Alto Course in Diagnosis and Management of Retinal Disease 
15th Course — January 19, 20, 21, 1978 


and 


THE PALO ALTO UPDATE COURSE 


(“Refresher” for previous attendees of 3-day Laser Course) 


January 18, 1978 


PALO ALTO RETINAL GROUP FACULTY: 
H. Christian Zweng, M.D. Hunter L. Little, M.D. Robert L. Jack, M.D. 
GUEST LECTURERS: 
Lloyd M. Aiello, M.D. 
Arnall Patz, M.D. Howard Schatz, M.D. 
Francis L'Esperance, M.D. Arthur Vassiliadis, Ph.D. 
THE THREE-DAY COURSE IS DESIGNED: 
. . to give up-to-date information on retinal diseases. 
. to give a basic knowledge of retinal fluorescein angiography. 
- . to give an understanding of how lasers work and of currently available argon laser photocoagulators. 
. . to give an understanding of “quantitative” photocoagulation. 
. to give current indications for, contraindications to, and complications of argon laser 
photocoagulation. 


. to give demonstrations of actual use of argon laser photocoagulation. x 


° REGISTRATION FEES: 
THREE-DAY COURSE: $400 (includes lectures, 2 luncheons, cocktail party, banquet) 
UPDATE COURSE: $150 (includes lectures and lumcheon) 
ENROLLMENT IS LIMITED. ADVANCE REGISTRATION IS REQUIRED. 
e Retinal Course Coordinator (415) 326-8952 


Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 





It's the Original! 
It's the (Haag-Streirb 
it Lamp 900 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
it is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for one-hand operation, a non- 
dazzling fixation target and others. 

` It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 
The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 
if you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 
oui Subsidiary of Haag-Streit AG., Berne, Switzerland 

P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 


(201) 445-1110 
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i. ACADEMY of SYMPOSIUM-on. 
- OPHTHALMOLOGY CATARACTS 


March 4-8, 1978 
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GUEST SPEAKERS 


Pd 


C. D. BINKHORST, M.D. CHARLES D. KELMAN, M.D. 
Sluiskill, The Netherlands New York, New York 


NICHOLAS G. DOUVAS, M.D. RICHARD P. KRATZ, M.D. 
Port Huron, Michigan Van Nuys, California 


CHARLES E. ILIFF, M.D. JAMES LITTLE, M.D. 
Baltimore, Maryland Oklahoma City, Okla. 


NORMAN S. JAFFE RICHARD C. TROUTMAN, M.D. 
ER Miami Beach, Florida New York, New York 


J. G. F. WORST, M. D. 
The Netherlands 


An A.M.A. 25-hour Accredited Course for Continuing Medical Education in Category 1 
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EGISTRATION FEE: $250 PRACTICING OPHTHALMOLOGISTS 
$ 75 RESIDENTS OUTSIDE LOUISIANA 
Accompanied by letter of ideatification from Chief of Service 


Cancellation Fee nee. 00 after Peay T IAA a . 
AAIL TO: Geri WA Eve Ec 100 EXHIBIT SPACES 4 AVAILABLE e 
z New Orleans Academy of Ophthalmology Guaranteed Hotel Reservations through < 
, 931 Canal Street, Suite 517 February 18, 1978 (5 
New Orleans, Louisiana 70112 SOCIAL EVENTS AND 
Phone: (504) 5 561-1085 TEATES, Beg e PEANN SI 









ONE OF THE FINEST OPHTHALMIC PATIENT CARE AND RESEARCH 





CONGRESS OF 


December 8, 













The Department of Ophthalmology of the University of Texas Medical School 
at Houston is proud to present a symposia devoted to some of the more difficult 
areas in eye treatment. Presented by some of the country’s renowned authorities, 
the 3 day meeting will be conducted so as to afford a unique opportunity to listen 
and exchange ideas. 


Presentations on 


Glaucoma, Intraocular lenses, Corneal Surgery, 
Retina, Pediatric Ophthalmology, Ophthalmic Plastics. 


Richard S. Ruiz, M.D. Robert B. Wilkins, M.D. 
Chairman, Department of Ophthalmology Meeting Chairman 


ACCREDITATION e 

As an organization accredited for continuing medical education, the University of Texas Health 
Science Center, Office of Continuing Education for the Medical School certifies that this continuing 
medical education offering meets the critieria for 18 credit hours in Catagory I of the Physician’s 
Recognition Award of the American Medical Association, provided it is used and completed as designed. 


‘ACILITIES, IN CELEBRATION OF ITS OPENING PRESENTS A 


OPHTHALMOLOGY 
9, 10, 1977 








FACULTY 
Crowell Beard, M.D. Eugene M. Helveston, M.D. 
Alston Callahan, M.D. John C. Mustarde, M.D. 
Donald J. Doughman, M.D. Marshall M. Oarks, M.D. 
Max Fine, M.D. Richard J. Simmons, M.D. 
Miles A. Galin, M.D. William Tasman, M.D. 
William S. Hagler, M.D. Jerald L. Tennant, M.D. 


H. Saul Sugar, M.D. 
and The Faculty of the Department of Ophthalmology 


REGISTRATION INF ORMATION 


Registration Fee: $100.00 


For further information contact: è 


The Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 

Phone: (713) 790-1100 





f In fact, think more than twice. Because. as the above 

picture illustrates, that’s what the new Kowa 45° 

RC-W gives you ... more than twice the photo- 
graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30° fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein capability ... and Kowa’s specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 
with built-in Spectrotech interference filters, 
300-watt power supply, electronic flash, 

, motor drive back and data recorder (to in- 
scribe date, exposure number,*0.1 second se- 
quential time intervals or other written informa- 
tion on film). A regular back and small power 

supply are available where fluorescein fs not required. 

So think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 








456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
eC eC eC Philadelphia + New York * Boston + Los Angeles * Chicago + Houston « Atlanta -+ Clevefand 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 
vasith the fi iti ire in Ciaht 
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THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION 


ANNOUNCES 


THE FIFTH 
PRACTICAL COURSE ON 
CLOSED (PARS PLANA) 


VITRECTOMY 
JUNE 2 & 3, 1978 ) 
BOSTON, MASSACHUSETTS í 
CO-CHAIRMEN: 
H. MacKENZIE FREEMAN and FELIPE |. TOLENTINO 
FACULTY 
Anton Banko Tatsuo Hirose Charles L. Schepens 
Robert J. Brockhurst J. Wallace McMeel Clement L. Trempe 


Ronald C. Pruett 


The two day curriculum includes one-half day of didactic sessions with seminars 
on ultrasonography and ERG; one day of practical experience with manual and 
automated vitrectomy systems; and one-half day observing surgical cases. 


REGISTRATION: $350.00 
LIMITED REGISTRATION: PLEASE REGISTER EARLY 


INQUIRIES: H. MacKenzie Freeman, M.D. 
100 Charles River Plaza 
Boston, Massachusetts 02114 
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In four available concentrations- 
to satisfy individual patient 
requirements, 


o Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength —which probably has no 
greater potential for side effects than 
pilocarpine 

O Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0. 25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


-See next page for prescribing information. 
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itor for topical 
Indications: Gla 
Subacute or chronic angle-closur 
where surgery is refused or cor 
secondary types of glaucoma, 
cataract surgery. =" F 
Accommodative esotropia = 
significant accommodative co 
Contraindications: 1.. | 
2. Most cases of angle-clos 
of increasing angle block. 
3. Hypersensitivity to the ac’ 
Warnings: 1. Use in Pregnan 
medications during pregna 
has the abse ia ceo adverse ef 
tion of the neonate 
2. Succi IYICNONN 
caution, if atall or 
receiving anticholinester 
respiratory or Cardiovascular 
3. Caution should be obse 
PHOSPHOLINE IODIDE i 
W i 
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atthe stent miosis and. 
3. While systemic effects are infrequent, proper use of thedrug 
requires digital compression ofthe nasolacrimal ductsfora = 
minute or two following instillation to minimize drainage intothe — 

n area. The hands — Mee 





















nasal chamber with its extensive absorptio 
should be washed immediately following instillation. _ ; 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, Bs 5: 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. I hs bee g 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- - 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During” 
periods of exposure to such pesticides, the wearing of respiratory 
masks, cn oT washing and clothing changes may be 
advisable. i Me tents E eRe 
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THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


Under the direct supervision of 


CHARLES D KELMAN, M.D. 


includes 


PHACO-FIT INTRA- OCULAR LENS 


GUEST FACULTY includes 


Jordan Burke, M.D. Jess C. Lester, M.D. 

E. Reed Gaskin, M.D. Howard L. Lieberman, M.D. 
Lee Hirsch, M.D. William U. McReynolds, M.D. 
Leeds Katzen, M.D. Donald L. Praeger, M.D. 


Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, MD. 


Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 


Courses given monthly 


For further information, please write or phone: 


The David J. Kelman Research Foundation 
150 East 58 Street 
New York, New York 10022 
or call 


ý (212) 838-9244 


An A.M.A. 40-hour accredited course for continuing medical education 


Special fee for residents 
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The Dr. Joel L. Levin 
Retina Study Center 
Department of Ophthalmology 
and Visual Science 
Yale University School of Medicine 
announces the Sixth Semi-annual 
University of Illinois 
PARS PLANA 
VITRECTOMY COURSE 
November 1-3, 1977 





Curriculum will include the practical aspects 
of vitreous surgery including historical per- 
spectives, anatomy and pathology, indica- 
tions, instrumentation, surgical techniques 
and results. Supervised animal surgery will 
be provided for those enrolling in the entire 
course (limited to 16 participants.) 


A lecture series will be held on November 
1-3, 1977, from 8 AM to noon 


James E. Puklin, M.D. Gholam A. Peyman, M.D. 
Program Chairman and Program Co-chairman 
Course Director University of Illinois 
Yale University 


Felipe U. Huamonte, M.D. James G. Diamond, M.D. 
University of Illinois University of lowa 


Mano Swartz, M.D. Robert Bahr, M.D. 
Columbia, Maryland Yale University 


Registration fee: Entire Course $450: Lecture 
Series $50/day or $100 for all three days. 


The full three-day program is approved for 20 
hours of AMA Category 1 Credit toward the 
Physician's Recognition Award. The lecture 
series only is approved for 10 hours of credit. 


For additional information please write: 
Mrs. Louise Redfield 
The Dr. Joel Levin Retina Study Center 
789 Howard Avenue 
New Haven, Connecticut 06510 


GARAMYCIN 


gentamicin sulfate, U.S.P. 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment. 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures. 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthaimic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye. 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptidle organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day. 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, -ounce 
tube, boxes of one and six. Store away from heat. 


9848358 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. e 


Schering Corporation 


SWW-9110 Kenilworth, N.J. 07033 
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ACHOICE FOR INITIALTHERAPY 
IN EXTERNAL EYE INFECTIONS’ 


against conjunctivitis and other in- Problem pathogens: susceptible strains of: P aeru- 

fections of external eye and adnexa due to a wide ginosa and Proteus sp. (indole-positive and 
range of susceptible pathogens. -negative). 

Gram-negative: susceptible strains of: H. influen- generally avoids sensitivity 
zae; E. coli; K. pneumoniae; M. lacunata; Enterobac- reactions and irritation. 
ter aerogenes (formerly Aerobacter): H. aegyptius no significant organism resis- 
and Neisseria sp., including N. gonorrhoeae. tance to date. This may occur in the future. 

Gram-positive: susceptible strains of: staphylo- 
cocci and streptococci, including D. pneumoniae. 


oroad spectrum activity against many 
gram-negative and gram-positive organisms 


ARAMYCIN OPHTHALMIC 


pinot sA oolution-Sterile 
yentamicin sulfate, USP Ointment-Sterile 


ach mi. or gram contains gentamicin sullate equivalent 
) 3.0 mg. gentamicin 


Due to Susceptible pathogens 


"ease see product intormalion on lacing page Copyright 1977. Schering Corporation. All rights reserved 





Unique Instrument Objectively 
Measures Refractive Error Ana - 
Astigmatism Gudéy And A 
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patient, seldom requires mydriasis... 
< and the technique is quickly mastered 
- by practitioner or paramedic. 


- The Rodenstock Refractometer PR 50—now distributed by 
~ Coburn Optical Industries Inc. —is an economical instrument 
-which gives accurate refractive readings and measures astig- 
~ matism, giving precise axis location of the correcting cylinder in 
-~ justa few minutes. 

- By quickly measuring the degree of refractive error, the Rodenstock 
_  Refractometer PR 50 greatly shortens the time for objective 
~ refraction...allows practitioner or paramedic to serve patients 
í more conveniently. 
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Rodenstock RefractometerPR5O 



















E i Write or call for demonstration and information (800) 446-4831. In Virginia call collect (804) 526-1027 
ad aa di d be d ee ee ee ee, ee ee ee ee a ee an eee ee te 
Coburn—your source for | Coburn Optical Industries inc. 
‘ rofessiona! Products Division 
all Rodenstock instruments | PO. Box351 
Coburn is now distributor for all Rodenstock Ophthalmic | į Petersburg, Virginia 23803 
Instruments as well as for Rayner Intraocular Lenses. | Gentlemen, 
Service is available on all Rodenstock Instruments. We cured tees a pradek ita ta Rodensto 
efractometer PR 50 in my office. 
| Name 
, i Address ‘ 
oburn Optical Industries Inc. FA 
R-120R SARI Products Division l City. — State. SONS Zip — 


AMERICAN JOURNAL OF OPHTHALMOLOGY 97 


P A COMPREHENSIVE COURSE IN i 


a INTRAOCULAR LENSES i 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 
Robert M. Sinskey, M.D., Course Director 
Richard Kratz, M.D. James Little, M.D. Edwin Hill, M.D. 
Jerry Pierce, M.D. Richard Holmes, M.D. 
Richard Hulquist, M.D. Richard Elander, M.D. James McKinzie, M.D. 
Course limited to 16 Fee: $750.00 
26 Hours CMA-AMA Category 1 Credit Cavitron Approved 
GUEST FACULTY 
e. Mr. Eric Arnott — Great Britain Miles Galin, M.D. — U.S.A. John Sheets, M.D. — U.S.A. | 


Ronald Barnet, M.D. — U.S.A. William Harris, M.D. — U.S.A. Richard Troutman, M.D. — U.S.A. 
Richard Binkhorst, M.D.—U.S.A. Francis G. Hurite, M.D. — U.S.A. William Vallotton, M.D. — U.S.A. 
M. U. Dardenne, M.D. — Michail Krasnov, M.D. — USSR Murray Webster, M.D. S.A. 

West Germany Donald Praeger, M.D. — U.S.A. John Weisel, M.D. 
Slava Fyodorov, M.D. — USSR Steven Ryan, M.D. — U.S.A. 


COURSE INCLUDES: i 


10 or more live cases with Mark 8 Choyce lenses, Binkhorst type lenses and the new Proline and all 
methylmethacrvlate lenses using intracapsular, extracapsular, and the latest modifications of the 
Phacoemulsification techniques, Animal surgery, Patient selection, Post-operative examinations, Pre 
and Post-operative care, “INTRAOCULAR LENS CALCULATION,” Complications including removal and 
changing of lenses. 

Brainstorming with the Faculty 


COURSE DATES 


May 26-28, 1977; June 23-25, 1977; July 14-16, 2977; August 11-13, 1977; 
September 22-24, 1977; October 20-22, 1977; November 10-12, 1977 
and December 8-10, 1977. 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please Detach and Mail te: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard — Santa Monica, California 90404 


Please send me further information. | am interested in tħe course for: 
May ] JuneQ July O August O September October [] November O December [] 


| am interested, but can't make these dates. Send information on future courses. 


NAME — 
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Working with small components can 
cause big problems. Now double the 
power of your eyes with these specially 
designed, high-precision magnifier 
spectacles. . . specified by oculists and 
dental surgeons. Our guarantee: 
perfect stereoscopic vision, with 2x 
magnification. 
Adapts even to 
limited vision 
with bifocals 
or special 
lens mounts. 
By JENA, 
world leader 
in precision 
micro-optics. 


Take the 
problems 
out of working 
in miniature 




















we 


Ophthalmology 
and Microsurgery 


JENA 


stereoscopic magnifier 
spectacles 





e Yousaw itatthe 
American Academy of Ophtalmology 
and Otolaryngology 


Write for Free Catalog. 


International 


Micro-Optics 

5 Daniel Road East, 
Fairfield, New Jersey 07006 
(201) 227-6767 

Jenoptik Jena G.m.b.h. GDR-69 JENA, Cari - Zeiss Strasse | 
Exclusive U.S. Distributor aus JENA 
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COMPLETE PRODUCT INFORMATION 


VICRYL (Polyglactin 910) 


Synthetic Absorbable Suture 


DESCRIPTION VICRYL (polyglactin 910) synthetic ab- 
sorbable suture is prepared from a copolymer of glycolide 
and lactide. These substances are derived respectively 
from glycolic and lactic acids. The empirical formula of 
the copolymer is (c2H202)m(C3H402)n 


VICRYL sutures are sterile, inert, nonantigenic, non- 
pyrogenic, and elicit only a mild tissue reaction during 
absorption. These sutures are braided for optimum han- 
dling properties. The suture is colored violet to enhance 
visibility in tissue, and it is also available undyed (natural) 


ACTIONS Two important characteristics describe the in 
vivo behavior of absorbable sutures: first, tensile strength 
retention, and second, the absorption rate (loss of mass). 


Subcutaneous tissue implantation studies of VICRYL su- 
ture in rats show at two weeks post-implantation approxi- 
mately 55% of its origina! tensile strength remains, while 
at three weeks approximately 20% of its original strength 
is retained 


Intramuscular implantation studies in rats show that the ab- 
sorption of VICRYL suture is minimal! until about the 40th 
post-implantation day. Absorption is essentially complete 
between the 60th and 90th days 


INDICATIONS VICRYL synthetic absorbable suture is 
intended for use as an absorbable suture or ligature. 


CONTRAINDICATIONS This suture, being absorbable, 
should not be used where extended approximation of tis- 
sues under stress is required 


WARNINGS The safety and effectiveness of VICRYL 
(polyglactin 910) suture in neural tissue, and in car- 
diovascular surgery have not been established 


Under certain circumstances, notably orthopedic proce- 
dures, immobilization by external support may be 
employed at the discretion of the surgeon 


Do not resterilize 


PRECAUTIONS VICRYL suture knots must be properly 
placed to be secure. Place the first throw in precise posi- 
tion for the final knot, using a double loop; tie the second 
throw square, using horizontal tension; additional throws 
are advisable 


Skin sutures remaining in place longer than 7 days may 
cause localized irritation and should be removed as indi- 
cated 


Acceptable surgical practice must be followed with re- 
spect to drainage and closure of infected wounds. 


ADVERSE REACTIONS Reactions reported in Clinical 
trials which may have been suture related have been min- 
imal (less than 1.89%). These include skin redness and 
induration, rare instances of hemorrhage, anastomotic 
leakage, and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 
operation 


HOW SUPPLIED VICRYL sutures age available sterile, 
as braided dyed (violet) and undyed (natural) strands in 
sizes 3 to 8-0, in a variety of lengths, with and without 
needles, and on LIGAPAK* ligating reels. Also available 
in sizes 1 to 4-0 attached to ATRALEASE* CONTROL 


RELEASE” | 
LEASE” needles 7 ‘Trademark 


ETHICON 





PoglacinJI0) suture 
oly 









4 Fora quiet eye 
Incataract surgery. 

Minimal tissue reaction. Holds over the critical healing period, 

then is absorbed quickly. Strong, highly visible, easy to handle. 


VICRYL suture is swaged to the stainless steel MICRO-POINT* needles 
you depend on for smooth, precise penetration of tough corneal tissue. 


ETHICON 
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The makers of RELIANCE * equipment 
worked hard to develop a device 
that would be of prime assistance to 
microsurgeons. Now we have it—the 
No. 9373 Foot Operated Floor Lock 
that securely holds in place the 
556-C Hydraulic Surgical Stool. This 
versatile stool has a patented arm 
that adjusts for back or forearm 
support. The pedal hydraulic system 
allows change of the height without 
procedural interruption. The five- 
toed, low center of gravity base 
makes it tip-resistant, even at full 
elevation. This deeply cushioned, 
comfortable stool has wear-resistant 
conductive upholstery and is avail- 
able in three seat heights. You have 
to try one to appreciate its 
effectiveness. 

RELIANCE Hydraulic Stretcher/ 
Tables serve particularly well for 
ophthalmic surgery. Tops are avail- 
able with tapered head sections 
(when specified) for maximum 
patient access. An optional low base 
(23'2" to 311") accommodates the 
ophthalmologist who prefers to 
operate in a low seated position. The 
unique RELIANCE four wheel braking 
system gives exceptional stability for 
the most delicate procedures. 

For complete information on 
RELIANCE Ophthalmic and Surgical 
Equipment, see your dealer or write: 
F. & F. Koenigkramer, 96 Caldwell 
Drive, Cincinnati, Ohio 45216. 

AJ-4 
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©1977, F & F Koenigkramer. 
All Rights Reserved. 
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‘ XENON ARC 
PHOTOCOAGULATOR 








MONOCULAR INDIRECT ATTACHMENT 


LOG-2 INDIRECT 


=" Over 800 in use by leading ophthal- m= Erect image 


mologists and institutions 
@ Variable illumination 


Portable 

Plugs into standard wall socket a Full field illumination independent 
he kade of selected reaction size 

Direct and indirect viewing = Easy installation on existing Log-2 


CLINIT EX 5 civisin o © 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. varian 


PLEASE SEND MORE INFORMATION 
L PLOG-2 [_] INDIRECT OPHTHALMOSCOPE 


Name Title 
Hospital or Clinic 
Address 


City 


CLINITEX, INC. © 183 Newbury St. @ Danvers, Mass. 01923 U.S.A. 





Guaranteed lears 


No one would dispute the onion's tear- 
making prowess. But onion tears won't 
soothe irritated dry eyes. 


Liquifilm® Tears and Liquifilm® Forte will. 


Formulated to be more like normal, 
healthy tears than any artificial tear 
available, Liquifilm Tears soothes, lubri- 
cates and comforts the tear-deficient 
eye. 





Liguifiin? 


ears 





And when a more viscous tear is requi 
ed, Liquifilm Forte, the enhanced oculi 
lubricant, provides, optimum viscosji 
with little or no stickiness. 


Liquifilm Tearsand Liquifilm For 


— for eyes crying for tears. 
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The Post Graduate Institute 
of the New York Eye and Ear Infirmary Announces the 
Thirteenth Annual Review Course 


“BASIC SUBJECTS 
IN OPHTHALMOLOGY” 


December 5 through 10, 1977 


© © ¢ >è è è CUO 
SUBJECTS 


Physiology « Pharmacology « Ocular Motility e Neuro 
Ophthalmology • Medical Ophthalmology • Developmental 
Anomalies e Pediatric Ophthalmology • Anatomy and Histopathology of 
the Eye « Diseases of the Cornea and Conjunctivia « Interpretation of 
Posterior Pole Lesions « Principles of Physical Optics and Refraction 


© è è òè ọọ SDC} 
Course Director: James C. Newton, M.D. 


y 


FACULTY 
E Ronald Care, M.D. Thomas Kuhns, M.D. 
Andrew P. Ferry, M.D. Peter J. G. Maris, M.D. 
David S. Friendly, M.D. Robert C. Mickatavage, M.D. 
John S. Hermann, M.D. Richard Ruiz, M.D. 
Frank B. Hoefle, M.D. Whitney G. Sampson, M.D. 


This six-day intensive course is designed as a comprehensive review of 
the basic subjects in ophthalmology, and qualifies for 48 credits in 
Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $450.00 (Luncheons and Cocktail Party included) 


For application and further information, please write: 


Jane Stark, Registrare Post-Graduate Institute 
New York Eye and Ear Infirmary « 310 East Fourteenth Street 
New York, New York 10003 « Tele: (212) 673-3480 5; 
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INTRAOCULAR LENS 


: 





Oldest continuous implantation course in the United States 





June 3-4 Aug.5-6 Nov.4-5 Dec.2-3 | Oct. 7-8 
BINKHORST PRINCIPLE LENSES | CHOYCE MARK VIII 


TOPICS ANTERIOR CHAMBER LENS 
Observation Live Surgery 

Video Observation of All Techniques TOPICS 

Pre- and Post-Operative Care Observation Live Surgery 
Complications Video Observation of All Techniques 
IOL Power Calculations Pre- and Post-Operative Care 
Practice Session - Animal and Cadaver Eyes Complications 

Retinal and Corneal Care IOL Power Calculations 

with Intraocular Lenses Practice Session - Animal Eyes 

400-Page Manual Surgical Instrumentation 

FACULTY Manual 
*John J. Alpar, M.D. Kenneth J. Hoffer, M.D. 
*Ralph D. Anderson, M.D. Richard L. Holmes, M.D. 
*John P. Beale, M.D. John A. Householder, M.D. FACULTY 
*Henry M. Clayman, M.D. “Norman S. Jaffe, M.D. D. Peter Choyce, M.S., FRCS Essex, England 
John J. Darin, M.D. Otto H. Jungschaffer, M.D. John J. Darin, M.D. 

Donald E. Dickerson, M.D. *Marvin L. Kwitko, M.D. Donald E. Dickerson, M.D. 

*Robert C. Drews, M.D. Jeremy E. Levenson, M.D. F. Thomas Ellingson, M.D. 

Richard Elander, M.D. *Malcolm A. McCannel, M.D. John E. Gilmore, M.D. 

*Miles A. Galin, M.D. *Mary C. Michelis, M.D. Robert Hare, M.D. 

John E. Gilmore, M.D. *Donald L. Praeger M.D. Kenneth J. Hoffer, M.D. 

Robert Hare, M.D. Dennis D. Shepard, M.D. Richard L. Holmes, M.D. 

*David A. Hiles, M.D. *Bradley R. Straatsma, M.D. John A. Householder, M.D. 

*Henry Hirschman, M.D. Murry K. Weber, M.D. Dennis D. Shepard, M.D. 


*Guest Lecturers 


Please Detach Here 


FEE SCHEDULE 
Fee: $600 Residents and military: $300 Lunch and amenities included 


Approved for 16 units continuing medical education 
credit - CMA and AMA, Category 1 


Check one O June 3-4 0 Aug. 5-6 O Oct. 7-8 O Nov. 4-5 O Dec. 2-3 


Name Phone 
Address e 


City 
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Make check payable to Santa Monica Hospital Medical Center and mail to Jeanne Harris 


CHARLIE RUGGLES OPHTHALMOLOGY DEPARTMENT 
SANTA MONICA HOSPITAL MEDICAL CENTER 
1225 15th Street, Santa Monica, California 90404 (213) 451-1511, Ext. 2148 


IMPLANTATION COURSE 
SANTA MONICA HOSPITAL MEDICAL CENTER 


D ae ia a a 


When you don't do it right, 
you do it over. And that 
talees a lot more time. So 
at Apdthe Optical we 
glow down for a lot of the 
critical phases of prepar- 
ing a prescription lens. 
ere spending your 

time, and your customer's 
time. So we spend it 
wisely. You might say we 
invest it where it will give 
us all the greatest return. 

To give ourselves the 
time we need in critical 
areas, we stock an inven- 
tory of lens blanks which 
virtually eliminates front- 
end delays; and we start 
working with your call. 

Phone us a prescription. 
(800) 528-7901. Test our , 
response. And test our 
astounding inventory of 
fashion frames, as well. 
We're providing unsurpas- 
sed service on both lenses 
and frames to customers 
in all 50 states, Canada, 
and dozens of countries 
overseas. 


f 
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I'd like to have the complete 

Apache Optical package. 

Name 

Firm Name 

Address 

City 

State Zip 

- Mail to: Apache Optical 

P.O. Box 21522 
Phoenix, Arizona 
85036 
Dept. 


Ee Á l — << <uGGED GHEE GUESS Gums Gums a 


We'll give you the 
complete Apache Optical 
package, and we'll be 
1appy to discuss our 
competitive prices on both 
enses and frames. 


Apache Optical. 
tesponse. And Responsibility 





ey 


a 2 
a Glass Laborattiy/E ‘ 
Coating Laborato 
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IN ANSWER TO MANY INQUIRIES 


FINALLY AN ATTACHMENT FOR SLIT 
PHOTOGRAPHY 


e Any 24x36 reflex camera can be used 
e Fiber optics illumination 

e Magnifications: 1.5x and 2.4x 

e Easy to handle 





ALFRED P. POLL, INC. 


OPHTHALMOLOGICAL EQUIPMENT OF TOP QUALITY 
40 West 55th Street 
New York, NY 10019 


3 reasons why 
this three-volume | 
audio-visual package 
can be 
an important tool ° 
in your continuing education 
e beautiful full-color and black-and-white slides 
e comprehensive corresponding cassette tapes 


e authoritative monograph summaries with 
references for additional readings 










SIGHTS AND SOUNDS IN 
OPHTHALMOLOGY 


A Slide-Tape Presentation of the Retinal Vascular Center, Wilmer Institute 


The Retinal Vascular Center at the Wilmer Institute has one of the largest and most diversified 
~- programs for patients with retinal vascular and macular diseases in this country. And this 
exceptional educational package presents—in a direct and graphic manner—the insights 
gained at the Center. Surely this eminently practical tool deserves your special consideration. 
Why not join your many colleagues in a totally unique learning experience—see and hear Sights 

and Sounds in Ophthalmology firsthand. 


NEW VOLUME III! THE OCULAR FUNDUS IN NEURO-OPHTHALMOLOGY. By 


Neil R. Miller, M.D. and Stuart L. Fine, M.D. December, 1977. Approx. 86 pages, 634” x 934”, 2 
one-hour cassettes, and 100 35-mm slides. About $125.00. 


Volume Il! RETINAL VASCULAR DISORDERS: Diagnosis and Management. By Stuart 
L. Fine, M.D.; Arnall Patz, M.D.; and David H. Orth, M.D. December, 1976.86 pages, 634” x 
10%”, 3 one-hour cassettes, and 100 35-mm slides. Price, $125.00. 

Volume I! DISEASES OF THE MACULA. By Arnall Patz, M.D.; Stuart L. Fine, M.D.; and 


David H. Orth, M.D. 1976, 54 pages plus FMI-XIV, 634” x 10%”, 2 one-hour cassettes, and 100 
35-mm slides. Price, $125.00. 


ORDER BY PHONE! Call (800) 325-4177 ext. 10. In Missouri call collect—(314) 872-8370 
ext. 10. 9 am to 5 pm (CDT), Monday through Friday. 


om MOSBY 


; TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
t] ST. LOUIS, MISSOURI 63141 
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Topcon’s New Modular 
Chair and Stand Syster 


$ Adaptable to all your needs today. 
7 and to your changing needs tomorrov 





The new Topcon AMC-1 Chair and IS-32 


H > : 

oOo e 4a Stand System has been created with bo 

5 | you and your patient in mind. And Topcor 
modular design allows the syste 


, to grow along with your practice i 
e- a e" the years go by. 


a. + Chair Reclines into Fh 
) Table Position 

The new Topcon Chair ci 
be converted at the tout 
of a footswitch from i 
upright to a level ho 
zontal “table” positio 
And a motorized Automat 
Return Button on the footswiti 
brings the chair automatically ba 
to upright, freeing you to Carry o 
other operations. 



















New Stand Features Smooth: 
Handling, Modular Design 
Our new IS-30 Stand com 
with two counterbalanced | 
strumentarms, but is design 
SO you can easily add the low 
arm at a later date. We've ma 
the arms longer, so you can swing all thr 
arms freely and smoothly in and out 
place. And the increased length also le 
you bring the lower arm in closer to yo 
patient, while providing for ample h 
room and assuring stable positio 
ing. A swiveling instrument co 
sole can also be purchased no 
or may easily be added later. T 
console standardly comes with thr 
re-chargeable instrument wells. Z 
auxiliary power source is also standar 
so you can add a fourth instrument 
any time. And the overhead incandesce 
light source is rheostat-controlled for your convenienc 


The Topcon ophthalmic system is really every chair and stand you'll ever need. At a pri 
you can easily afford today! Contact your Topcon dealer or write to us for added deta 


TOPCON | 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 076 
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“<ALL EYES FOCUS ON HARPER AND ROWS 
", 5 LOOSE LEAF VOLUMES FOR PROGRESSIVE: 
PRACTICING OPHTHALMOLOGISTS : 

AND OPTOMETRISTS: 
ONE COMPLETE, EVER-CURRENT REFERENCE 


CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D, FACS. 


benefits you cant afford to miss: 


You are informed, on a regular basis, 
of all that is new. 
* Appropriate equipment, and 
rationale of its use, is reviewed. 
* No charge for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 





loose leaf concept: new pages for old! 
First set of easy-to-insert revision 

pages automatically will be sent to 

CLINICAL OPHTHALMOLOGY subscribers at no 

extra charge, along with instructions Se are eee a y ee ee | gan 
on how and where to insert new pages. f bases & Row Publishers, Inc. 

Revisions in future years are optional. Loose Leaf Reference, 2350 Virginia Ave. 


look what you get: Hagerstown, MD 21740 


5 loose leaf volumes, 
concise and comprehensive 
- 3,443 pages 





Please send me on 30-day approval or 
| phone 301-733-2700 (ask for Mrs. Taylor): 
L_} CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 
* 212 chapters encompassing C] Enclosed is my check for $275 (We pay postage, handling.) 
the entire field of ophthalmology | [L] Please bill me full amount, $275, plus postage, handling, $3.00 
* all information clinical in scope C] Please bill me $ per month. ($10 minimum.) 
* 156 impressive contributors, | Name 
! 





experts in their specialties 
* 2,899 clear illustrations 
and photos, plus 6 color plates 
* 367 tables and figures 
for fast analyses 
* 8x 10”, e&sy-to-handle size 
* annual revision service 
* separate computerized index, 
updated for new revision pages 


(please print) 
G 
Address 


Oty oa a Soe a a SC) as 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 


AJOO 





70 AMERICAN JOURNAL OF OPHTHALMOLOGY 















SEMI-ANNUAL 


Oruloplastic Surgical Bissertion Course 
of the 
New York Medical College - Westchester County Medical Center 


Wednesday, Nov. 2, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical 
Seminar 


Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 
Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergmann; V. Boniuk; R. Coburn; N. Cousins; 
M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht; T. Hoyle; A. Leonard; M. Kraft; 
D. Praeger; H. Settles; G. Wiggs; D. Wolfley; D. Allen, and others. Course Directors: Michael 
Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic 
Plastic Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic 
surgical course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. 


REGISTRATION: Limited Enrollment CREDIT: 38 hrs. Category | A.M.A. & C.M.E. 






















INQUIRE: Ms. Tamkin, c/o Dr. Pierre Guibor 
630 Park Avenue, New York, NY 10021 
(212) 734-1010 


A PLASTIC SUNGLASS IN A VERSATILE, PRAC- 


age gg 0 geo nag ol Want to simplify 
paperwork and improve 


NoIR ~a E | AEEA 
SUNGLASSES “S A 








































Appreciated by contact lens wearers, postop cataract pa 
tients, winter/summer sports enthusiasts, and automobile 
drivers 


Versatile, Practical Design 

May be worn over ophthalmic spectacles (even cataract) 
or alone. Side shielding temples keep out extraneous 
light and wind 


Total Light Spectrum Control 

NoIR sunglasses use a complex system of absorbers to 
control the total light spectrum. Ultraviolet light is com- 
pletely absorbed. Near infrared light transmission levels 
are kept well below the levels of visible light. Visible 
light transmission is never higher than 19% . . . and 
is available in levels as low as 2% of visible light in the 
more expensive models. 

Discomfort and fatique are greatly reduced or eliminated 
by keeping the total amount of light energy absorbed by 
the eye at a very low level. 


Suggested Retail 

$10.$12, Model 104% (amber) and Model 102 (grey-green) 

$40.$50, Mode! 107 (dark amber), Mode! 108 dark grey- 
green) and Model 109 (dark green). 


NOTE: Not available in a true grey color. Plano only 
MEDICAL PRODUCTS DIV., 
Recreational Innovations Co. 

P.O. Box 203, Dept. 15B © Saline, Michigan 48176 
(313) 769-5565 


the specialties we 
offer exclusively 
to ophthalmology. 


PRACTICE 
DEVELOPMENT 
=I CORPORATION 


eee Ee ee ee ae ee eee 
| 100 WHITE SPRUCE BOULEVARD/ROCHESTER, N.Y. 14623/(716) 461-3680 







Outside New York State. call toll-free (B00) 828-5058 
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O.25 mm 
Makes A BIG Difference 


Introducing . . . Disposable Castroviejo Trephine 
Blades, in diameter increments of 0.25 mm. 

The slightly larger corneal plug in 

the recipient site provides a 

tighter fit, helping to prevent 

leakage, and recreating the 

original curvature of the cornea. 


Disposable blades available in millimeter sizes: 
6.0 6.5 675 7.0 7.25 75 7.75 8.0 8.25 85 9.0 9.5 
For details, see your Storz Representative, or phone Storz 


St. Louis (800) 325-7890. 


3365 Tree Court Industrial 8ivd. St. Louis, Mo. 63122 





anterior-posterior capabilit 


The Suction Infusion Tissue Extractor speaks for itself. 


p All functions in one probe for one in- I 
cision, one-handed operation. 


EE Surgeon directly controls all functions i I 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 


FE Fiber optic system attaches to operat- By 
ing tip for direct illumination. 


Fe Modular construction of handpiece 
facilitates cleaning, care and mainte- 
nance... even in the O.R. 


A 


Perec, fresh-fluid reflux through cutting My! 
port aids in lens hydration (during lens-" ` 
ectomy), blunt dissection of membra- 
nous tissue and washing retinal surface. 


g Battery-powered console insures 
against electrical hazard. 


ae Safety switch provided for instant cut- B 
off of all operating functions. 


FE Specialized electroplating and lapping i$ 
techniques create the most effective 
cutting mechanism available for intra- 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 


Keele|SITE 


DE AMAN 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 + (215) 353-4350 
Philadelphia - New York + Los Angeles - Chicago - Houston - Atlanta - Cleveland Ç ¢ ¢ r 


All products repaired and serviced in Broomall, Penna. 


..with the future in sight 





produced this functional good 
looking trio of professional 
equipment to save you time and 
effort—and to make your patients 
more comfortable. 

The 880 Fully Powered Chair/Table 
positions your patients precisely and 
easily at the touch of a button. Two 
chair base ranges are available: 
Low (880L) and High (880H). 

The 7700 IC Instrument Stand offers 
elegant slim-line styling, and better 
patient accessibility. Three major 
instruments can be accommodated 
while instrument wells house three 
corded or rechargeable hand 
instruments of any make. A fourth 
hand instrument can be fitted to the 
console’s binding post. 

The 558 Saddle Seat Pedal 
Hydraulic Stool allows you to change 
your height, by means of a pedal, 
without procedural interruption. This 
deep cushioned stool features a 
patented 3-way support arm that 
serves as an abdominal, arm or 
back rest. 

See your dealer and ask him for 
more information about the sensibly 
priced leader in functional highly 
styled equipment or write: F & F 
Koenigkramer, 96 Caldwell Drive, 
Cincinnati, Ohio 45216, Dept. AJ6. 


i ® 


©1977, F & F Koenigkrarmer. 
All Rights Reserved. 





Forty-Seventh Annual 
MID-WINTER CLINICAL CONVENTION 


OPHTHALMOLOGY 


The Research Study Club of Los Angeles, Inc. 


January 22-26, 1978 Los Angeles Hilton Hotel 
Los Angeles, California 


You will receive maximum benefits from attending this program which is 
designed to provide you with practical solutions to the problems you 
encounter daily. The newest developments in ophthalmology will be covered. 


An. A.M.A. and C.M.A. 28 hour accredited course 
for Continuing Medical Education 


Guest Speakers Include: 


ARTHUR W. ALLEN, JR., M.D., Assistant Professor of Ophthalmology, University of Southern 
California School of Medicine, Los Angeles. 

CROWELL BEARD, M.D., Clinical Professor of Ophthalmology, University of California Medi- 
cal School, San Francisco. 

FREDERICK C. BLODI, M.D., Professor and Head, Department of Ophthalmology, College of 
Medicine, University of Iowa, Iowa City, Iowa. 

BENJAMIN F. BOYD, M.D., F.A.C.S., Director, Clinica Boyd, Editor-in-Chief, Highlights of 
Ophthalmology, Panama, R.P. 

ALEXANDER R. IRVINE, M.D., Associate Professor and Vice-Chairman, Department of 
Ophthalmology, University of California, San Francisco. 

ROBERT D. REINECKE, M.D., Professor and Chairman, Department of Ophthalmology, 
Albany Medical College of Union University, Albany, New York. 

GEORGE L. SPAETH, M.D., Professor of Ophthalmology, Thomas Jefferson University; 
Chief-Attending Surgeon, Wills Eye Hospital; Director, Glaucoma Service, Wills Eye Hospital, 
Philadelphia, Penna. 

BRADLEY R. STRAATSMA, M.D., Professor and Chairman, Department of Ophthalmology; 
Director, Jules Stein Eye Institute, UCLA School of Medicine, Los Angeles. 


REGISTRATION FEE 
(includes reception, dinner, four lunches) 
$175.00 Practicing Ophthalmologists $75.00 Residents 


CORRELATION OF CLINICAL SURGERY WITH ANATOMICAL 
DISSECTION OF THE ORBIT AT 
University of Southern California School of Medicine 
Gross Anatomy Lab., 1330 San Pablo St. (Near Zonal), Los Angeles 


FEE $50.00 
INSTRUCTORS: 
Crowell Beard, M.D. + James L. Hargiss, M.D. + Bernice Brown, M.D. 


Saturday, January 21, -2 to 5 p.m. 


á Sunday, January 22-9 a.m. to 3 p.m. 
LIMITED TO 20 APPLICANTS ATTENDING ; 

1977 MID-WINTER CONVENTION 
To obtain additional information, please write to: ° 


Mr. Richard Pruter, Exec. Secty. 
P.O. Box 49412, Los Angeles, California 90049 
(213) 879-0143 


y- 





LENOX HILL HOSPITAL 


Announces a Symposium on i 
TUMORS OF THE EYELIDS, ORBIT AND OCULAR ADNEXA 


October 27 and 28, 1977 


This Symposium will be devoted to the diagnosis, pathogenesis and treatment of tumors of the eyelids and orbit, 
emphasizing basal cell carcinoma of the eyelids. The course will be presented by outstanding ophthalmologists, 
ophthalmic plastic surgeons, plastic surgeons, x-ray therapists, dermatologists, immunotherapists, cryosur- 
geons and pathologists. 

The format will consist of lectures, panel discussions, surgical films and videotapes of surgery. 


THE FACULTY WILL INCLUDE 
Albert Hornblass, M.D., Course Director 

















Crowell Beard, M.D. Paul Henkind, M.D. 
Edgar Berry, M.D. Seamus Lynch, M.D. 
Charles Beyer, M.D. Perry Robins, M.D. 
Lazlo Biro, M.D. Robert Sagerman, M.D. 
Martin Bodian, M.D. John Simonton, M.D. 
Norman C. Charles, M.D. Byron Smith, M.D. 
Jackson Coleman, M.D. David Soll, M.D. 
Anthony Domonkos, M.D. Michael Tenner, M.D. 
Andrew Ferry, M.D. Stephen Trokel, M.D. 







and others 


TUITION: 
Practitioners $200.00—Residents $75.00 


FOR FURTHER INFORMATION WRITE TO: 


Department of Ophthalmology 
Lenox Hill Hospital 

100 East 77th Street 

New York, New York 10021 


This activity is acceptable for 14 credit hours in Category | 


The Post Graduate Institute 
of the New York Eye and Ear Infirmary Announces 
The Twentieth Series of Post Graduate Courses 
for Specialists in Ophthalmology 

1977 






































AMA-CME 
CREDITS* 
DATE COURSE TUITION (CATEGORY 1) 
NOVEMBER 
4 Ocular and Adnexal Pathology 150.00 16 hours 
7 Plastic Eye Surgery 200.00 48 hours 
14 Strabismus Surgery 150.00 16 hours 
16 The Lacrimal System 75.00 8 hours 
17 Neuro Ophthalmology 150.00 16 hours 
19 Clinical Perimetry 75.00 8 hours 
DECEMBER 
2 Corneal Contact Lenses 75.00 8 hours 
3 Ophthalmology in Medical 
Practice 75.00 8 hours 
5 Review in Basic Subjects in ° 
3 Ophthalmology 450.00 48 hours 









* All of the above courses qualify for Category 1 credits towards the American Medical Association 
Continuing Medical Education Physicians Recognition Award. 


For Catalogue and further information, please write: Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 

310 East Fourteen Street 
New York, New York 10003 
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SUPRAMID EXTRA’ 


SUTURE. Polyfilament but neither braided nor twisted. New cable-type 
construction with several strands enclosed in a perfectly smooth cover 
of the same material, gives great pliability and superior strength. Strong, 
handles as silk. No stitch irritation, no growth of tissue into suture. Sizes 
10-0 to 8. 


AUTOCLAVABLE CONTAINERS with balls of suture suitable for repeated 
autoclaving for those who thread needles. Sizes 6-0 to size 8. 


STERILE PACKAGES with swaged-on needles. Side-cutting spatulated, 
reverse cutting and taper point needles. Sizes 10-0 to size 0. 





MICRO-SPATULA needles for cataract, keratoplasty and intraocular lens 

suturing. Needle wire size 0.14 mm, length 5mm, Code No. 2SC-100 with 
12” of 10-0 Black Supramid Extra suture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 2SC-90 
and 2SC-80 with 12” of Black Supramid Extra suture 9-0 and 8-0 respectively. 


NEW: PLIABLE BLUNT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31 cm 
of 9-0 Black Supramid Extra suture or 10 cm of 10-0 Jackson Platinum-10% Iridium Wire. Code No. BI-90 
or BI-PI-100 respectively. 


NEW: JACKSON PLATINUM-10% IRIDIUM WIRE, 5 inches on SC needle for securing Medallion Intra- 
Ocular lens. Code No: SC-PI-100. 


NEW: YASARGIL NEEDLES—Taper-point, 14 and 1 circle, wire sizes 0.07, 0.1 and 0.14 mm for 
micro-neuro and micro-vascular surgery on 10-0 black—Supramid-Extra suture. 


GUIBOR-SMITH SUTURE—for Frontalis Fixation (4-0 Supramid Extra, double-armed with ¥ curved, 
reverse-cutting needle): 2GS-1-40 for adults, 2GS-2-40 for Pediatric work. 


von NOORDEN SUTURE for posterior fixation of extraocular muscles, 13 circle spatula needle, 5.5 mm 
long, wire size 0.35 mm with 12” of 5-0 Supramid Extra suture, Double armed. Code No. 2vN-50. 


SUPRAMID® SLEEVES for method by Edward A. Dunlap, M.D. and SUPRAMID® CAPS for method by 
Philip Knapp, M.D. Both used for prevention of adhesions in eye muscle surgery. 


NEW: BEEKHUIS SUPRAMID MENTOPLASTY AUGMENTATION IMPLANT. Pre-rolled, sterile. Three 
sizes: small, medium, large. SUPRAMID® SURGICAL MESH—FOR AUGMENTATION RHINOPLASTY. 
Reference: Beekhuis, G. Jan, M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, 
January 1974. 

SUPRAMID® FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 

Smooth Surface Foil: 15 X 20 cm, thicknesses from 0.05 mm to 2.0 mm, nonsterile. 


Orange-Peel Surface Foil: 0.4 mm thick, 3 X 3 cm, sterile. Method by Pierre Guibor, M.D. 


x CATALOG GLADLY FURNISHED ON REQUEST 


Sole Importer for USA, Canada, Mexico 


S. JACKSON, INC. 


4815 Rugby Ave., Washington, D.C. 20014 60 Eastern Ave., Brampton, Ontario, Canada 
® U.S. and Canadian Trade Marks Registered 
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Masson Publishing USA, Inc. 


NEURO- 
OPHTHALMOLOGY 
UPDATE 


Edited by J. LAWTON SMITH, M.D.—Professor 
of Ophthalmology at the Bascom Palmer Eye 
Institute in Miami 
Comprehensive and timely. The ophthalmologist, neuro- 
logist, and neurosurgeon will find a critical examination 
of the latest clinical state of the art in Neuro- 
ophthalmology. The most significant leading researchers 
and clinicians provide an integrated survey of this rapidly 
changing field. The focus is on the increased employment 
of computerized axial tomography in the diagnostic 
aspects of neuro-ophthalmological diseases. 
Among the forty major contributions of particular 
interest to the specialist, are reviews that include: 

e Ultrasonography 

®@ The Big Blind Spot Syndrome 

@ The Impossible Meningioma Syndrome 

© Computerized Tomography in Ophthalmology 


PARTIAL TABLE OF CONTENTS 
A New Concept of the Sympathetic Pathways to the Eye 





Paradoxical Pupillary Responses in Congenital Stationary 
Night Blindness 


Leber's Congenital Amaurosis: A Clinical Study 


Orbital Myositis: Its Relationship to the Tolosa-Hunt 
Syndrome 


Spheno-Ethmoidal Mucocele, Chondrosarcoma and 
Unilateral Visual Loss 


Gliomas of the Optic Nerve and Chiasm in Childhood 
Transsphenoidal Microsurgery for Pituitary Tumors 
Craniopharyngioma in Children 


Diencephalic Syndrome of Emaciation in Infancy and 
Childhood 


Ocular Symptomatology of Sellar Aneurysms 
A Hemianopia Following a Traffic Accident 


The Case Against Benzathine Penicillin as the Treatment of 
Neurosyphillis 


The Neuro-ophthalmological Manifestations of Charcot- 
Marie-Tooth Disease and Related Disorders 


Downbeating Nystagmus and Hereditary Cerebellar 
Degeneration 


Inverse Latent Macro Square Wave Jerks and Downbeat 
Nystagmus 


Migraine 


Computerized Axial Tomography in Evaluation of Occipital 
Lobe Lesions 


Neurosurgical Aspects of Chiasmal Syndrome 


Common Sense in Retinal Function Testing 


hardcover, 396 pp., 300 photographs, $47.50 
. ISBN 0-89352- 005-5 


To order NEURO OPHTHALMOLOGY UPDATE and for 
further information on our other new titles, please write 


to: 
S.M.P.F. Corp. 
(distributors for Masson Publishing USA, Inc.) 
14 East 60th Street, New York, N.Y. 10022 


Please 
Mark Your 
Calendar 


NATIONAL MID-WINTER SCIENTIFIC 
MEETING of the CONTACT LENS ASSOCI- 
ATION OF OPHTHALMOLOGISTS Thurs- 
day, Friday, Saturday and Sunday, January 
19 to 22, 1978, at the Sahara Hotel, Las 
Vegas. Nevada. 


Symposia and courses will be presented in 
all the major contact and intraocular lens 
disciplines. 


Complimentary Practice Management Semi- 
nar. 


The Tenth Conrad Berens Memorial Lecture 
will be delivered by: 

Saiichi Mishima, M.D. 

Chairman and Professor 

Department of Ophthalmology 

Tokvo University Medical School 


A limited number of free papers can be 
accommodated. Send brief abstract to: 
Oliver H. Dabezies, Jr., M.D., F.A.C.S. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For insormation and registration write to: 
Paul Honan, M.D., Treasurer, CLAO 
P.O. Box 588 
1720 North Lebanon Street 
Lebenon, Indiana 46052 


A special favorable room rate has been ar- 
rangec with the Sahara Hotel. 


For room reservation only write directly to 
the Sanara Hotel, Las Vegas, Nevada 89114 


OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
Meeting Chairman 


G. PETER HALBERG, M.D., F.A.C.S. 
Meeting Secretary 


Marco... 
Everything you need, 
Anywhere you are. 





of you. For a free folder 
describing Marco’s complete 
product line and the name of 
the Marco representative 
nearest you, just drop us 

a line. 


From slit lamps to trial 
frames, Marco supplies the 
needs of the nation’s optical 
profession. 

Keratometers, perimeters, 
lensmeters, trial sets, what- 
ever you require, Chances are 
Marco has the product—and 
a representative nearby 
waiting to help you. 


Quick 
delivery, plus 


The result: Quick delivery, r 
plus fast and dependable fast and 
service whenever you dependable 
need it. x el 

Next time you think of service whenever 
equipment, think Sf Marco, you need it. 








the people who are thinking 
17) MARCO 
Where Seeing Le Believing 


1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904-396-4210 
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New books in Ophthalmology. 
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You probably need at least one. 


SOFT CONTACT LENSES 

Clinical and Applied Technology 

Edited by MONTAGUE RUBEN, F.R.C.S., 
D.O.M.S., C.R.C.P., Moorsfields Eye Hospital 
and Institute of Ophthalmology, London 
University 


A definitive reference to the latest information 
on the clinical and scientific aspects of soft 
contact lenses. Leading authorities from the 
U.S., Europe, and Japan provide a balanced 
assessment of the full range of issues involved, 
including: 

è clinical use and safety 

e pathology, toxicology and pharmacology 

e chemistry and physics 

ə manufacture 

e historical development 

January 1978 approx. 350 pages illus. 

tent. $29.95 


ORBIT ROENTGENOLOGY 


Edited by PETER H. ARGER, M.D., Hospital of 
the University of Pennsylvania 


Acomplete, one-volume reference to the full 

range of diagnostic modalities available to 

ophthalmologists today. 

e Includes the latest advances in orbit ultrasound 
and computerized tomography of the orbit, 
as well as plain films, angiography and 
venograpry 

e Provides acomplete discussion of orbit 
anatomy and endocrinology (including a 
chapter on endocrine orbit problems) 

e |nter-relates the various diagnostic modalities 

1977 288pages 575illus. $48.00 


NUCLEAR OPHTHALMOLOGY 

Edited by MILLARD N. CROLL, M.D., LUTHER 
W. BRADY, M.D., PAULL. CARMICHAEL, M.D., 
and ROBERT J. WALLNER, D.O. 


“A valuable resource to those doing experi- 


SYMPOSIUM ON OCULAR THERAPY 
Edited by IRVING H. LEOPOLD, M.D., 
University of California College of Medicine, 
Irvine, and ROBERT P. BURNS, M.D., 
University of Oregon Health Science Center 


Sponsored by the American Academy of 
Ophthalmology and the Association for 
Research in Vision and Ophthalmology. 


Volume 10 


With contributions by leading international 

authorities on a wide range of topics including: 

e Clinical implications of prostaglandins and 
synthesis inhibitions 

e immunotherapy of Malignancy 

e Anew drug treatment for glaucoma 

è Slow release artificial tears 

1977 approx. 144 pages 64 illus. tent. $18.00 


Volume 9 


“Well organized and practical. It will help to keep 
its reader informed on new developments in 
the field of ocular therapy.” Journal of Pediatric 
Ophthalmology, March/April 1977 

“A valuable source of up-to-date information on 


drug therapy.’ Postgraduate Medicine,March 1977 


1976 176pages 57illus. $19.00 


WILEY MUEIDIICAJL 

Jonn Wiley & Sons, Inc. 

605 Third Avenue 

New York, New York 10016 

In Canada: 22 Worcester Rd. 
Rexdale, Ontario 


mental radicnuclide studies as well as to those 
clinicians requiring the diagnostic advantage 

of radionuclices...a suitable introduction to the 
use of radionuclides as experimental tools.” 
American Journal of Ophthalmology, May 1977 
1976 284 0ages 228 illus. $26.50 


Place order with your medical book dealer or send 
this coupen to: 


WILEY MEDICAL 
John Wiley & Sons, Inc. 
Box 513 Somerset, New Jersey 08873 
In Canada John Wiley & Sons Canada, Ltd. 
22 Worcester Road Rexdale, Ontario 


Send me the books indicated to use free for 10 
days. (Restricted to continental U.S. & Canada.) 

O Arger, 1@3310-3 

O Leopold, Vol. 10, 103300-6 

O Leopold, Vol. 9, 101717-5 

O Ruben, 174430-1 

O Croll, 131388-9 

O PAYMENT ENCLOSED, plus applicable sales 
tax. Wiley pays postage and handling. Full refund 
guaranteed if not satisfied within 10-day trial. 
Shipment usually made within 10 days. If payment 
accomparies order and shipment cannot be made 
within 90 days, full payment refunded. Foreign 
payment must be made in U.S. currency, by U.S. 
bank draft, international money order, or UNESCO 
coupons. 

O BILL ME, plus postage/handling. 

Name 


Address 
City 


State Zip 


Prices are subject to change without notice and 
are slightly nigher in Canada. 
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GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 





VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 





e Helps maintain a tight 
lens fit 


O e Index of refraction 1.336 


gnioe 
maicena 
C9... yee ; A 
Fresena Apply small amount of Gel to inner surface of Gonio lens. 
wet i è x 
an ranen Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 « 479-2680 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Downtown Office 
Allied Arts Buildings 


Tate Springs Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 


CONJUNGTIV0- 
DAGRYOCYSTORHINOSTOMY™ 


L. T. JONES M.D. 2.2MM 
TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


(1) IN SETS 
OF STANDARD 
SIZES 


(2) IN SETS 
pad | OF SPECIFIED 
SIZES 


(3) SIZED 
INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS 
SCIENTIFIC "GLASS BLOWING CO. 
2025 S.W. BRIGGS COURT 


BEAVERTON, OREGON 97005 (503-644-3507) 


ri OE pp JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY, 1965. 












AMERICAN SOCIETY OF : 
CONTEMPORARY OPHTHALMOLOGY 


13th Annual Scientific Assembly 
January 30-February 3, 1978 
to be held in conjunction with the i 
SECOND INTERNATIONAL GLAUCOMA CONGRESS 
January 28 and 29, 1978 
Americana Hotel Miami Beach, Florida 

More than 100 leading ophthalmologists will present the 
latest infermation and share their expertise in clinical 
ophthalmelogy, under the direction of Prof. Jules Francois, 
Chairman: Dr. David Paton, President; Dr. Harvey Lincoff, 
President-Elect; and Dr. Claes Dohiman, Immediate Past 
President. Major Seminars include Glaucoma, Cataract, 
Cornea, Vitreous-Choroid-Retina, Contact Lens, Pediatric 
Ophthalmology, and Cosmetic Surgery, all with panel 
discussions and question-and-answer sessions. 

Tutorials and workshops will be offered in Intraocular 
Lens Surgery, Extracapsular Pseudophakia With Phako- 
fragmentation, Microsurgery, External Ocular Diseases, 
Gonioscapy, Cosmetic Surgery, Metabolic Eye Diseases, 
Ophthalmodynamometry, Ophthalmography and Doppler 
Echography, Dyslexia and Perceptual Problems in Oph- 
thalmology, and others. 

A highlight of the week will be the Second International 
Glaucoma Congress, featuring a faculty of more than 40 
world-renowned experts in glaucoma. 

This Continuing Medical Education offering meets the 
criteria for up to 50 hours of credit in Category 1 for the 
Physician's Recognition Award of the American Medical 
Association. 

FOR FURTHER INFORMATION AND COMPLETE PRO- 
GRAM, WRITE: American Society of Contemporary Oph- 
thalmo agy; 6 North Michigan Avenue; Chicago, Illinois 
60602. (812) 236-4673. 


DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
methed of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontakljnsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 


Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 
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ye eurn our keep. 


To prove it, we'll give 
youaKRY¥med / 
ophthalmic system) 
cost free for | 
surgical evaluation. 


Only by actually working with a \/ Ae 
KRYmed system can you really experience the 
difference that uncompromising attention to, 
detail can make. That’s why we invite yop/to \ 
personally evaluate one of these handcrafted * A 
instruments in your practice. 


Select from over a dozen contoured, pencil- 
grip probes—including the new non- -insulated 
Phase || probe. Feel their precise balance and 
comfortable maneuverability. Discover the proce- 
dural advantages of instant freeze and defrost; the 
flexibility of variable temperature and pressure 
control; the convenience of automatic gas line 
purging. Change probes in seconds. Explore the 
alternatives of CO, or N,O operation. Examine 
every detail. Then see how easily the complete unit 
slips unobtrusively away until your next procedure. 


Once you're convinced we've earned our 
keep, ask us the price. You'll find it’s as compact as 
the unit. And we can prove that too! 


KRY¥med 


cryosurgical systems 
for ophthalmology 










CRYOmedics, Inc. 
" 500 Bostwick Avenue c Please send me full details abou 
A P O. Box 3133 your cryosurgical systems for ophthalmology 
i Tet and your cost free surgical evaluation. 





AED Bridgeport, Ct. 06605 Q Please have a representative call. Phone: —___ 


Name: 


DEPENDABLE MEDICAL INSTRUMENTS 


) Address: — f 
For complete details, send us the coupon or iN 
CALL US TOLL FREE: 1-800-243-9886 Gi Be 5S, Sates he eee T 
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M Improve the 
with a Surgidev Product 
È Surgidev’s greatest 
innovation in 1976: 
90% OF YOUR ORDERS 
FOR INTRAOCULAR LENSES 
WERE SHIPPED WITHIN 
24 HOURS. 
; CORPORATION 
PRODUCTION | QUALITY CONTROL AVAILABILITY 
FOR INFORMATION OR ORDERING 
TROC ™ CALL COLLECT ANYTIME 
(805) 965-1085 
; aatra testes He 1528 Chapala Street è Santa Barbara, California 93101 
~ REFER TO INSIDE BACK COVER FOR DETAILED LENS INFORMATION 
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Basic Science Course in Ophthalmology 


The University of Texas 
Health Science Center at Houston, 
The Medical School 


JANUARY 4 THROUGH FEBRUARY 28, 1978 
SEVENTH ANNUAL SESSION 


This course consists of lectures, laboratory discussion, and demonstrations by an experi- 
enced faculty of ophthalmologists and basic scientists. It is directed toward the re- 
quirements of residents and prospective residents in ophthalmology. 


The curriculum includes: 


Anatomy 

Physiology 

Biochemistry 

Pathology 

Medical Ophthalmology 
Retinopathy 

External Disease 
Pharmacology 


Motility 
Neuro-Ophthalmology 
Glaucoma 

Immunology 

Visual Fields 

Optics 

Refraction 

Embryology and Genetics 


Tuition is $800.00. For further information and application forms, please write: Richard S. 
Ruiz, M.D., Chairman, Department of Ophthalmology, 1121 Hermann Professional Building, 


Houston, Texas 77030, A/C 713/790-1100. 













UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 





4TH ANNUAL 
ROCKY MOUNTAIN 

NEURO-OPHTHALMOLOGY 

COURSE 














TAMARRON 
DURANGO, COLORADO 
FEBRUARY 185, 16, 17, 1878 


B. DAROFF, M.D.. Miami, Florida 
S. GLASER, M.D., Miami, Florida 

|. SCHATZ, M.D., Philadelphia, Pennsylvania 
H. WRAY, M.D., Boston, Massachusetts 
M. 
J. 
P 


BICKNELL, M.D., Albuquerque, New Mexico 
CANNON, M.D., Albuquerque, New Mexico 
CARLOW, M.D., Albuquerque, New Mexico 

. D. SNYDER, M.D., Albuquerque, New Mexico 

. E. WALKER, M.D., Albuquerque. New Mexico 


R. 
J. 
N 
|. 
R. 
T 
R 
A 
This course will include lectures and seminar sessions cover- 
ing basic disorders of ocular motility and the visual system. 


Ample time, between gessions, has been provided for leisure 
activity at Tamarron and the Purgatory Ski Area. 


Tuition: $225.00 Resident Tuition: $125.00 upon application 
by their department head. 


Registration is limited. Make check payable to: 


ROCKY MOUNTAIN NEURO-OPHTHALMOLOGY COURSE 
DEPARTMENT OF NEUROLOGY 

2211 LOMAS BLVD., N.E. 
ALBUQUERQUE, NEW MEXICO 87131 










Concerned with 
building 
surgical volume? 


It's just one of the specialties we 
offer: exclusively to ophthalmology. 
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PRACTICE. 
DEVELOPMENT 
=H CORPORATION 


100 WHITE SPRUCE BOULEVARD/ROCHESTER, NY 14623/(716) 461-3680 
Outside New York State, call toll-free (800) 828-5058 
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The 
Ophthalmic 
Diathermy 

~ TR-30000 
Result of 
15 Years of 
Experience 









OPHTHALMIC DIATHER a, 
HERMY 
13.56 MHz TR3000 


* High Frequency 13.56 MHz power 
minimizing scleral damage 


* Timer for scleral marking and for 
better control of application 

* Burns of uniform intensity 

* Designed to meet U. L. Specification #544 

+ Battery or line operated 


.. IAR 3 





MEDICAL INSTRUMENT 


RESEARCH ASSOCIATES, INC. 


150 Causeway Street, Boston, Massachusetts 02114 
Telephone (617) 523-5031 « Cable Address “MIRACO” 










YWOWINIG ER 
ASPHERIC k. 
OPHTHALMOSCOPIC 
LENSES 


~ 


Taer 


The Younger Ophthalmoscopic Lens, 
thanks to an optically precise aspheric 
construction, minimizes or eliminates 
peripheral blur and distortion associated 
with ordinary ophthalmoscopic lenses 
while at the same time providing greater 


light-gathering power, resulting in a high- 
resolution image in a clear, three-dimen- 
sional view. 

Lenses are hard-coated on both surfaces 
to reduce extraneous reflections and are 
mounted in a deep ring, clad in resilient 






silicone for handling comfort. 
They may be used alone or with other 
lenses or mirrors as adjuncts for mon- 
ocular or binocular vision or, by reversal, 
as a precision magnifier to scan the eye's 
outer areas. 





Indirect ophthalmoscopy by means of a hand-held lens is of great value in diag- 
nosis and treatment involving a wide variety of pathological conditions. It allows a 
brilliant aerial image of the fundus and a view much larger than that obtained 
through direct ophthalmoscopy. It provides an apparent three-dimensional view 
for critical examination of the retina and of the peripheral areas of the retina — the 
area involved in retinal detachment. It can reveal many congenital anomalies, tu- 
mors, wounds, foreign bodies, contusions and other pathology. Such critical exam- 
ination techniques are difficult at best — and often impossible — with other types of 
ophthalmoscopes. 


A spherical lens, with its unavoidable oblique power error and oblique astigmatic 
error, gives an image which is severely blurred and distorted peripherally. A lens of 
aspheric construction corrects this distortion and blurring, provides greater light- 
gathering power and delivers high-resolution image quality in a clear, three-dimen- 
sional view. 

*Field of view estimates vary with the mode/ used. These 
values are minimum, with the constants of the Gullstrand 
schematic eye being used. Calculations based on a 


human eye with dilated pupil would show a substantial 
increase in the angle of view. 


WNG 
4166 South Main Street al 
Los Angeles CA 90037 BVI 


Lens Marking 


Clear Aperture (mm) 


Focal Length (mm) 
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FELLOWSHIPS AVAILABLE IN 
PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTROCULAR LENS 
IMPLANTATION 
Beginning in 
January and July, 1978 


Under the direct supervision 
of 


DONALD L. PRAEGER 
MD., F.A.C.S. 
Director of Cataract Surgical Service 


The New York Medical College 
Westchester County Medical Center 


Valhalla, New York 10595 


Interested parties please contact: 


MRS. TERRI ROSE, R.N. 
Secretary to the Fellowship 
Committee 
C/O DONALD L. PRAEGER, M.D., 
F.A.C.S. 

9 Fulton Avenue 
Poughkeepsie, New York 12603 


Re: Cataract and Implantation 
Fellowship 
(914) 454-2510) 


Accepting Applicants for 
1978 and January and July, 1979 


AMA Accredited Fellowship 


FELLOWSHIPS AVAILABLE 


The Keed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools 
accredited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: November 30 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 
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PERMA TWEEZ® ELECTROLYSI 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection. Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of iaverted eyelashes 
to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 
O Invoice after 30 days CO Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT. JO-78 

1935 Armacost Ave., West Los Angeles, CA 90025 
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Just out of press ! 


Alfred VOGT 


Lehrbuch & ATLAS DER SPALTLAMPENMIKROSKOPIE. 


Berlin (Springer) & Schweizer Verlagshaus Zürich 1930-1942 


2nd edition in three volumes 
Vol. 1 (Technique & Methods, Cornea & Anterior Chamber) containing 83 plates 
Vol. 2 (Lens & Zonula) containing 163 plates 
Vol. 3 (Iris, Vitrious & Conjunctiva) containing 150 plates 
90 percent of the 2346 figures on these plates are colored 


This celebrated Atlas on Slit-Lamp-Microscopy of the Living Eye has now been reprinted in 
colors on enamelled paper of the finest quality! Price of the complete set: DM 1400, — 
$32.50 Postage. (US $ 627,50) 


SEND YOUR ORDERS DIRECTLY TO THE PUBLISHER (with remittance) 


J. P. Wayenborgh, publishers 
Postfach 646 
D-5300 BONN-BAD-GODESBERG (West Germany) 













THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
ANNOUNCES 


THE THIRD BIENNIAL 
COURSE ON MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 
DECEMBER 2-3, 1977 


At the Marriott Hotel, City Line Avenue, Philadelphia, Pennsylvania 






Guest Speakers: 

Dan Jones, M.D. Houston, Texas 

Herbert E. Kaufman, M.D. Louisiana State University 

New Orleans, Louisiana 
Cornea Service Wills Eye Hospital 
Peter Laibson, M.D., Director 
° Juan Arentsen, M.D. 
Michael Naidoff, M.D. `> 


Registration Fee: $175.00/includes luncheons and banquet. Checks should be made payable to Corneal Conference 
and mailed to Cornea Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 
For registration and further information please contact: . 


Juan Arentsen, M.D. Cornea Service 
Wills Eye Hospital (215) 972-6273 










An estimate of 19% diopters leaves many of your 
L patients with lens implant power off by up to 10 diopters. 


> There’s no other way to 
. accurately determine IOL 
power-as easy, as fast. 


Sonometrics DBR-300, a clinically proven Ultrasonic Digital Biometric Ruler, 
measures the axial length of the eye simply and with unmatched accuracy. It is 
unfair to your patients and yourself to continue to “guess” at dioptric power of the 
intra-ocular lens. Now it is unnecessary. A quick demonstration will show you 
how easy accurate measurement can be. DBR-300 firmly fixates a seated patient 
with no preparation. The one-person procedure takes seconds to a few minutes. 
A precise pressure-controlled probe eliminates dig stion. Readout is clear in 

& linear A-scan and in digital display of axial length?) @@mpact, portable DBR-300 
is as easy to use as an applanation tonometer. Write fer details to 


Sonometrics Systems, Inc., 16 West 61st Street, N aw Xe rk, New York 10023. 
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THE GREATER BOSTON 
POSTGRADUATE 
OPHTHALMOLOGY COURSE 


Basic Science and Clinical Review 


December 3, 4 (Sat., Sun.) and 
December 9, 10, 11 (Fri., Sat., Sun.) 


This five-day (forty-hours, divided into two week-ends) intensive con- 


tinuing education course is designed to summarize the core and new infor- 
mation important ta the recently trained and practicing ophthalmoligist. 


Topics and Faculty included are: 
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Optics and Refraction 

Contact Lenses 

Cornea and External Ocular Diseases 
Microbiology and Immunology 

Pathology 

Neuroanatomy and Neuro-ophthalmology 
Medical Ophthalmology, Retina, Vitreous I 
Medical Ophthalmology, Retina, Vitreous II 
Medical Ophthalmology, Retina, Vitreous III 
Glaucoma 

Pharmacology and Therapeutics 
Embryology, Genetics 

Developmental Abnormalities 

Strabismus 

Ophthalmic Surgery, Anesthesia 

Lens Biochemistry 

Orbit, Lacrimal System, Plastics 


Registration Fee: $350.00 
Location: Sherman Auditorium, Beth Israel Hospital, Boston, MA 


For information and application write to: 


DAVID MILLER, M.D. 
330 Brookline Avenue or 
Boston, MA 02215 
617-735-3388 


David Miller, M.D. 

Perry Rosenthal, M.D. 
Claes Dohlman, M.D. 
Mathea Allansmith, M.D. 
Daniel Albert, M.D. 
Simmons Lessell, M.D. 
John Weiter, M.D. 
Edward Ryan, M.D. 

Eliot Berson, M.D. 
Richard Simmons, M.D. 
Bernard Schwartz, M.D. 
William Boger, M.D. 
Robert Petersen, M.D. 
Lloyd Wilcox, M.D. 
Thomas Hutchinson, M.D. 
Leo Chylack, M.D. 
Arthur Grove, M.D. 


JOHN WEITER, M.D. 
171 Harrison Avenue 
Boston, MA 02111 
617-734-6297 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291, 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 
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wc j e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% 


; E | (Epinephrine Bitortrate 1.82%) 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 


Both solutions also have Sodium Bisulfite as preservative: Sodium Chloride 
and distilled water as inactive ingredients, 


Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3% only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
theirdrug wholesaler, or may be obtained direct!y from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 
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ANTERIOR 
SEGMENT 


i 
(i CAMERA 


The fully automatic ASC system 
is designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 

Significant advantages of ASC 
are that the flash system is equip- 
ped with flexible arms so the light 
reflex may be adjusted to the 
areas of the cornea which will not 
interfere with the quality of the 
photographs. 

The magnification and intensity 
of the light source enables clear 
photographs of iris detail, intra- 
ocular lenses, as well as routine a i e r e e aaa 
ge Mage Tonna EnD: 

e improves recor 
keeping during treatment and - | sch sh abi 
increases convenience in research gia A e Es }. 
and teaching situations. | 7 | a T 







































Sold exclusively by - 
Visual Horizons 
208 Westfall Road Ja 


Rochester, NY Eye Photographs by the Department of Ophthalmology - 
(716) 442-3600 Park Ridge Hospital - Rochester, NY 















February 23, 24 and 25, 1978 
Mountain Shadows Resort 
Scottsdale, Arizona 

FACULTY 


BERNARD BECKER, M.D. EDWARD RAAB, M.D. 
St. Louis, Missouri New York City, New York. 
Subject Glaucoma Subject. Pediatric Ophthalmology 


EDWARD OKUN, M.D. ROBERT WALLER, M.D. 
St. Louis, Missouri Rochester, Minnesota 
Subject Retinal & Vitreous Surgery Subject: Ophthalmic Plastic Surgery 


MILES GALIN, M.D. STEPHEN TROKEL, M.D. 

New York City, New York New York, New York 

Subject Cataract Surgery and Intraocular Lenses Subject Computerized Axial Tomography of Orbits 
Accompanying this outstanding faculty are exciting social events unique to 
the western environment for registrant and guest. 

Sponsored by the Rockefeller and Abbie Prentice Eye Institute of , 

St. Luke's Hospital Medical Center. 

Registration is $175.00. Participants receive 18 hours of continuing 
education credit. For more information write: “ 

Louis Rosenbaum, M.D.— Program Chairman, or 

Robert L. Lundin Il, Public Relations 

St. Luke’s Hospital Medical Center 

525 North 18th Street 

Phoenix, Arizona 85006 





< Of RetinalCameras 





INTrOCUCING... 
- AN wGener tion 





From Topcc 


Including two models with tilting facility. 


Our new retinal cameras elevate fundus photography to 
a new level of ease and precision. 

Here's how: 

Simple and Accurate Horizontal Positioning 

All TRC-FE series cameras feature a center of rotation at the 
pupil of the patient's eye. This allows the operator to easily 
pivot the camera for peripheral photography. Newly- 
designed base also facilitates stereo photography. 
Tilting Mechanism 

The TRC-FET and FET3 models 
also offer the user the advantage 
of a full 30° vertical tilt for ej 
greater control in positioning 
than can be achieved by 
altering patient fixation. 
One-Handed Operation 
Controls for alignmentof the 
camera, height adjustment, and 
shutter release are all conveniently 
placed on the joystick for smooth, 
single-handed operation. 

Many Other Important Benefits 
All four TRC-FE series models provide an 
automatic film advance system, useful in 
fluorescein angiography. Our unique new 
Polaroid attachment (optional) 
permits taking of two side-by-side 
exposures on a single piece of 
Polaroid film. Standard features 
include: Spectrotech Matched 
Interference Filter Set; macular fixation o 
device; two camera bodies for color work and o 
fluorescein angiography; and an improved hinge mechanismon 
fixation device which reduces the chance of breakage. 



















Best of all, the Topcon TRC-FE series of retinal cameras 

is available for a very moderate price. For a demonstration 
or more information, contact your local Topcon dealer 

‘or write to us. 


` TOPCON 


i A New Vorld of Precision Optics 
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THE SECOND 


LENS IMPLANT AND CATARACT SURGERY SYMPOSIUM 


SPONSORED BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 
AND THE 
MIAMI EYE FOUNDATION, INC. 

MIAMI BEACH, FLORIDA 


DECEMBER 11-15, 1977 
AMERICANA HOTEL, MIAMI BEACH, FLORIDA 


FACULTY 
DOUGLAS ANDERSON, M.D. CHARLES KELMAN, M.D. 
CORNELIUS BINKHORST, M.D. RICHARD KRATZ, M.D. 
HENRY CLAYMAN, M.D. A. EDWARD MAUMENEE, M.D. 
ROBERT DREWS, M.D. EDWARD NORTON, M.D. 
DANIEL EICHENBAUM, M.D. DAVID SHOCH, M.D. 
RICHARD FORSTER, M.D. JOHN SHOCK, M.D. 
MILES GALIN, M.D. BRADLEY STRAATSMA, M.D. 
NORMAN JAFFE, M.D. JERALD TENNANT, M.D. 
HERBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D. 


PURPOSE 

The past decade has witnessed a most exciting revolution in cataract surgery modalities, including 
lens implantation, automated extracapsular surgery and technically improved intracapsular cataract 
surgery. As a result the pressures placed on the modern cataract surgeon by colleagues and patients 
are enormous. 

This symposium will proceed from the eminently successful 1975 BASCOM PALMER-ST. 
FRANCIS IMPLANT SYMPOSIUM. Instruction will be provided by some of the world’s leaders in 
anterior segment surgery. This, together with workshops and lectures, will place these modalities 
in perspective for both the beginner and the experienced. Lens implantation techniques and ad- 
vances will be especially emphasized. 

REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 


FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


MAKE CHECK PAYABLE TO 
e MIAMI EYE FOUNDATION 


APPROVED CONTINUING EDUCATION CREDIT, AMA CATEGORY 1 


NOTICE: The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsoring 
a symposium ‘‘Vitreous Surgery for the Anterior Segment Surgeon” immediately pre- 
ceding this meeting—December 7-10, 1977—also at the Americana Hotel Miami 


Beach, Florida. 
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BASCOM PALMER EYE INSTITUTE 
. DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


Presents 


VITREOUS SURGERY FOR THE ANTERIOR 
SEGMENT SURGEON 


December 7-10, 1977 


En Americana Hotel, Miami Beach, Florida 
Faculty 

George Blankenship, M.D. Richard Forster, M.D. 
Henry Clayman, M.D. Jonathan Herschler, M.D. 
Jackson Coleman, M.D. Norman Jaffe, M.D. 
Nicholas Douvas, M.D. David Kasner, M.D. 
Daniel, Eichenbaum, M.D. Robert Machemer, M.D. 
Henry Edelhauser, Ph.D. Edward W. D. Norton, M.D. 


Program Chairmen 
Robert Machemer, M.D. Daniel Eichenbaum, M.D. 


The advent of automated vitreous surgery is a major breakthrough in the therapy 
of heretofore unmanageable conditions. The uses of vitreous surgery are of benefit 
not only to the retina surgeon, but also to the anterior segment surgeon. The purpose 
of this symposium is to discuss the application of these techniques for anterior 
segment surgery, and to provide instruction in the various modalities. 


This program is accredited in Category 1 for the Physicians’ Recognition Award of 
the American Medical Association. Registration fee is $250 for practitioners and 
$150 for residents upon application by their Department Head. Elective practical 
courses on animal eyes will be available at a cost of $50 per session—limited en- 
rollment. Mail registration fee (U.S. dollars only), payable to ‘‘Continuing Education 
in Ophthalmology, Inc.’’, Bascom Palmer Eye Institute, P.O. Box 520875, Miami, 
Florida 33152. 


~ 
*. ©. Y Y 2. &. & |. Yy & ©: 6.0 * © © © © © @ © © © ¢ © © & a * © © © © + & >. © © © © © © © © 
Who fe 08s ote os woe #5e oe orooro ose ore ake oto ole ane oleate ele otooto eneore ose oseese osoase oreore ose ose ore oleae osos ete O50 056 +5 +050 ose ote O50 050 050 oso oso ose oso ota ote 


| The Second Lens Implant and Cataract Surgery Symposium jointly sponsored by 

° the Bascom Palmer Eye Institute, University of Miami School of Medicine, St. Francis 
Hospital and the Miami Eye Foundation will immediately follow this meeting— 
December 11-15, 1977, Americana Hotel, Miami Beach, Florida. 
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The $15,000 Professional 
_ Courtesy Loan 


A way to increase discretionary capital con- 
veniently, or solve personal cash flow prob- 
lems confidentially, without ever setting foot 
inside a bank. Your professional level income 
may qualify you for: 
a up to $15,000 s on signature alone 
a entirely by mail 

We are a member of the Citicorp family, parent 
company of Citibank. We know the meaning 
of professional courtesy, and we specialize in 
individual accommodation. 


Inquire in confidence with no obligation. Call 
toll-free or mail the coupon below. 


_ Nationwide | 
Financial Corporation 


Phone: 1-800-525-2131 CTICO OF 


ITICORP 
Mr. J. J. Ryan +] 
Suite 927, 1660 South Albion St. 
Denver, Colorado 80222 


| | 
l | 
| 
l 

Please send particulars 
I | 
| | 
| 















Name 
Address 
City 
State 


\ Phone Not available to residents 
«, 47405 of California or New York / 
pem — e a — 











Zip 
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Faculty Position Available 


The Milton S. Hershey Medical Center 
of The Pennsylvania State University is ac- 
cepting applications for a full-time director 
of an ocular oncology service. The Medical 
Center is the College of Medicine for The 
Pennsylvania State University and contains 
both pre-clinical facilities and a 350-bed 
teaching hospital. 


Qualifications for applicants are to in- 
clude formal training in ocular oncology, 
with additional training in vitreo-retinal dis- 
orders and their management being highly 

| desireable. Salary is negotiable and com- 
mensurate with the qualifications and ex- 
perience of the applicant. 


For further information, send resume to: 
| Kenneth H. Messner, M.D. 
Division of Ophthalmology 
The Milton S. Hershey Medical Center 
500 University Drive 





| Hershey, PA 17033 


OPHTHALMOLOGY BOARD REVIEW COURSE 


DECEMBER 12-17, 1977 


sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston, 
The Medical School 


The Annual Ophthalmology Board and Recertification Review Course will begin at 8:00 
a.m., Monday, December 12th and end at noon, Saturday, December 17th. Lunch will 


be served each day. 


4 Tuition: $500.00 


For further information, contact: 


Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 
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KRESGE EYE INSTITUTE OF 
WAYNE STATE UNIVERSITY 


Presents a fiye-day intensive continuing education course 


Ophthalmology: Basic and Clinical Review 


November 28 — December 2, 1977 


DEARBORN INN 
Dearborn, Michigan 


OPTICS AND REFRACTION ................ Robert D. Reinecke, M.D., Chairman, 
(4 Hours) Department of Ophthalmology, Albany Medical 
College of Union University 

NEUROANATOMY AND NEURO-OPHTHALMOLOGY ...___. Myles M. Behrens, M.D., 
(4 Hours) Chief, Neuro-Ophthalmology Unit, Columbia 


Presbyterian Medical Center, 
Edward Harkness Eye Institute 


PATHOLOGY! ........ Myron Yanoff, M.D., Chief Section of Ophthalmic Pathology, 

(4 Hours) Department of Ophthalmclogy, Hospital of the University 

of Pennsylvania and Scheie Eye Institute 

aE. A OPONE os Sorc. Rise see ath ie) ees Myron Yanoff, M.D. 
(4 Hours) 

STRABISMUS ............AlanB. Scott, M.D., Associate Director, Smith-Kettelwel| 

(4 Hours) Institute of Visual Sciences 

CORNEA AND EXTERNAL DISEASES .... . Juan Arentsen, M.D., Assistant Professor, 

(4 Hours) Jeffersor University; Associate Director, 

Cornea Service, Wills Eye Hospital 

PHARMACOLOGY AND THERAPEUTICS ........... Joel S. Mindel, M.D., Assistant 

(4 Hours) Professor, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

GLAUCOMA AND METABOLIC DISEASES ...... Stephen M. Podos, M.D., Professor 

(4 Hours) and Chairman, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

EMBRYOLOGY, GENETICS, AND ANATOMY ........ Alan M. Laties, M.D., Professor 

(4 Hours) of Ophthalmology, University of 

Pennsylvania Medical School 

MEDICAL OPHTHALMOLOGY ......... Paul Henkind, M.D., Professor and Chairman, 

(4 Hours) Department of Ophthalmology, Montefiore 


Hospital and Medical Center 


Course Directors: Maurice Croll, M.D., Director; Leo Croll, M.D., Co-Director 


Kresge Eye Institute Faculty: John W. Cowden, M.D., Karni W. Frank, M.D., Robert N. 
Frank, M.D., Robert S. Jampel, M.D., Ph.D., Harold Weiss, M.D., Dong H. Chin, 
M.D., Ph.D. 


Registration fee: $400.00 (includes luncheons and cocktail party). 
EARLY REGISTRATION IS ADVISED. ° 


For more information, write or call: 


Beaufort Cranford, Conferences & Institutes. 
Wayne State University, Detroit, Michigan 48202 (313) 577-2406 


Checks should be made payable to WAYNE STATE UNIVERSITY — KEI 
Category | Continuing Medical Education: 40 hours 
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Columbia University 
College of 
Physicians & Surgeons 
Department of Ophthalmology 


and 


The Edward S. Harkness Eye 
Institute 


of 


The Presbyterian Hospital in 
the City of New York 
CONTINUING 
MEDICAL EDUCATION 
PROGRAMS 


CORNEA 


February 4, 1978 


EXTERNAL DISEASE 


March 4, 1978 


CONTACT LENSES 
April 8, 1978 
RECENT ADVANCES 
IN THE 
MANAGEMENT OF 
RETINAL DISEASE 


May 6, 1978 


VITREOUS 


June 3, 1978 


7 Hours Credit Category 1 AMA 
Physicians Recognition Award 


$75.00 each session, Residents & 
Fellows $15.00 each session with 
letter from the Director of Hospital 


PRE-REGISTRATION 
REQUIRED 


For information and application write 
to Jose M. Ferrer, M.D., Associate 
Dean, 630 West 168th Street, New 

York, N.Y. 10032 phone 212 694-3682 















The Department of Ophthalmology 
of 


Emory University School of Medicine 
Atlanta, Georgia 
Presents A 
Post-Graduate Course 


CURRENT CONCEPTS IN THE 
DIAGNOSIS AND MANAGEMENT 
OF RETINAL DISEASES 


December 1 and 2, 1977 
Followed by the Third Annual Emory-Grady 
Eye Residents/Alumni Meeting 
December 3, 1977 
Faculty 
J. Donald M. Gass, M.D., Bascom Palmer Eye Insti- 
tute, Miami 
William S. Tasman, M.D., Wills Eye Hospital, 
Philadelphia 
D. Jackson Coleman, M.D., Edward S. Harkness Eye 
Institute, New York 
Ronald C. Pruett, M.D., Massachusetts Eye and Ear 
Infirmary, Boston 
Frank C. Bell, M.D., Department of Ophthalmology, 
Emory University, Atlanta 


Registration Fee $125 
For information and application, please write to: 
F. Phinizy Calhoun, Jr., M.D., 1365 Clifton Road, 
N.E., Atlanta, Georgia 30322 
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RECURRENCE OF MACULAR CORNEAL DYSTROPHY 
AFTER LAMELLAR KERATOPLASTY 


ALAN L. ROBIN, M.D., W. RICHARD GREEN, M.D., THOMAS P. LAPSA, M.D., 
RICHARD E. HOOVER, M.D., AND JAMES S. KELLEY, M.D. 
Baltimore, Maryland 


Macular corneal dystrophy is a relative- 
ly rare, genetically transmitted disorder 
that may cause visual disability by mid- 
dle age. This dystrophy was first recog- 
nized in 1890 by Groenouw! and was 
later described by Fuchs? in 1902. It was 
not until 1938 that Biicklers? demonstrat- 
ed transmission as an autosomal recessive 
trait. This dystrophy can recur after cor- 
neal grafting. Such information provides 
increased understanding of the patho- 
physiology of the disease and a more 
accurate prognosis. 


CASE REPORT 


This 20-year-old man was first examined by one of 
us (R.E.H.) in 1959, at which time it was noted that 
macular corneal dystrophy was present, with visual 
acuity of 6/12 (20/40) bilaterally. His family denied 
consanguinity and there was no history of ocular 
disease or impaired vision in previous generations. 
The patient had two older sisters, however, both of 
whom had macular corneal dystrophy requiring 
corneal transplantation, and a brother who was a 
survivor of unilateral retinoblastoma. 

By February 1964, the patient had become symp- 
tomatic, with photophobia and blurred vision. His 
vision was 6/15 (20/50) in the right eye and 6/18 
(20/60) in the left. Slit-lamp examination at that time 
showed bilateral, poorly demarcated, grayish corneal 
opacities, greater axially than peripherally. The in- 
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tervening cernea had a slight haze. The remainder of 
the examination was normal. A lamellar keratoplasty 
(0.5 mm thick and 9.0 mm in diameter) was per- 
formed cn his left eye. 

Microscopic examination of this lamellar corneal 
button disclosed histiocytes, both single and in 
aggregates, at points of discontinuities of Bowman’s 
membrane. With stains for acid mucopolysaccha- 
rides, we observed positive staining within the histio- 
cytes, the apical portion of some basal epithelial 
cells, in pools between stromal lamellae, within 
histiocytes located between Bowman’s membrane 
and anterior stroma, and within keratocytes at all 
levels (Fig. 1). The patient’s postoperative course 
was unremarkable. Visual acuity in the left eye with 
a clear graft was 6/7.5 (20/25+) at the end of one 
year. 

By February 1965, visual acuity was 6/60 (20/200) 
in the right eye. An uneventful lamellar keratoplasty 
(0.5 mm thick and 9.0 mm in diameter) was per- 





Fig. 1 (Robin and associates). Lamellar kerato- 
plasty corneal button of the left eye, showing acid 
mucopolysaccharide within the epithelium, kerato- 
cytes at all levels (asterisks), histiocytes (arrowhead), 
and pools (arrows) in the area of the discontinuous 
Bowman's membrane (colloidal iron, x 420). 
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fortned on his right eye. Microscopic findings of this 
button were similar to those described in the left 
eye, except that the pools of acid mucopolysaccha- 
rides and aggregates of histiocytes in the superficial 
stropal area in the right eye were much larger (Fig. 
2). Again the patient had good postoperative results, 
maintaining a clear graft with 6/12 (20/40+) vision. 

Visual acuity gradually decreased over the next 11 


years. The patient was able to continue functioning © 


satisfactorily until the age of 35 (early 1975), when 
his visual impairment became more severe. His best 
corrected vision at that time was RE: 6/30 (20/100) 
and LE: 6/240 (20/800). Small irregular opacities 
were scattered throughout the cornea, involving 
most heavily the graft interface and the thin posteri- 
or recipient cornea, but also the lamellar donor area 
(Fig. 3). There was no inflammation or evidence of 
graft rejection. 

A penetrating keratoplasty was performed in his 
left eye in February 1975. The excised corneal 
button was fixed in 10% formalin for 24 hours and 
then divided, with one half being processed for light 
microscopy. The other one half was fixed in a 
buffered solution containing 1% glutaraldehyde, 4% 
formaldehyde, and 1% glucose for 24 hours. After 
washing in distilled water the specimen was post- 
fixed in 2% osmium tetroxide (buffered to pH 7.2 
with veronal acetate) for two hours. The tissue was 
then dehydrated in graded ethanols and embedded 
in Araldite epoxy resin. Thick sections (approxi- 
mately 1 yw) from this material were stained with 
paraphenylenediamine and were used for orienta- 
tion and phase contrast photomicrography. Thin 
sections were cut with a diamond knife on a Porter- 
Blum MT-2 ultramicrotome, mounted on uncoated 
copper grids, doubly stained with uranyl acetate and 
lead nitrate, and examined in a JEM 100-B electron 
microscope. 

Microscopic examination disclosed a barely per- 
ceptible interface zone between donor and recipient 
cornea. Donor cornea accounted for about 60% of 
the thickness of the button. Special stains disclosed 





Fig. 2 (Robin and associates). Lamellar kerato- 
plasty corneal button of the right eye, showing a 
large aggregate (arrow) of acid mucopolysaccharide 
in an area where Bowman’s membrane is absent. 
Keratocytes at all levels also contain similar material 


(colloidal iron, x 310). 
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Fig. 3 (Robin and associates). Appearance of cor- 
nea 11 years after lamellar keratoplasty for macular 
corneal dystrophy. Small irregular opacities are scat- 
tered throughout both the recipient and lamellar 
donor areas. The slit-lamp beam demonstrates opac- 
ities at the junction between donor and recipient 
cornea (arrow). 


hyaluronidase-resistant acid mucopolysaccharides 
in all keratocytes, both in the recipient (Fig. 4) and 
donor portions of the cornea. Similar material was 
also present within the endothelium. The amount of 
material was greater within keratocytes in the recipi- 
ent area. Small pools of acid mucopolysaccharides 
were also present in some areas of the donor- 
recipient interface (Fig. 5) and in the sub- 
Bowman’s-membrane area of the donor cornea. Basal 
epithelium also had slight positive staining for acid 
mucopolysaccharides. 

Electron microscopic study disclosed keratocytes 
in both the donor (Fig. 6) and recipient portions of 
the button to be distended by membrane-bound 
cytoplasmic vacuoles filled with fibrillogranular ma- 
terial. Similar but fewer vacuoles were present in 
cells of the basal layer of corneal epithelium. 
Descemet’s membrane was thickened. The anterior 
portion of the membrane was normal. The posterior 
portion had numerous membranous figures anterior- 
ly and granular deposits posteriorly. Endothelial 
cells contained numerous fibrillogranular inclu- 
sions. 


DISCUSSION 


Light microscopic and histochemical 
study of the two lamellar corneal buttons 
and one penetrating button from this pa- 
tient demonstrated the typical features of 
macular corneal dystrophy As previously 
described.4-® These features were present 
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in the lamellar donor portion of the pene- 


trating keratoplasty button of the left eye 
that had developed a diffuse haze and 
localized nondiscrete opacities 11 years 
after a successful lamellar keratoplasty. 
Electron microscopic study of the sec- 
ond corneal specimen from the left eye 
disclosed characteristic cytoplasmic vac- 
uoles filled with fibrillogranular material 
in keratocytes within the donor portion of 
the button. These inclusions were identi- 
cal to those observed in previous studies 
of macular corneal dystrophy.78 
Histopathologic proof of the recurrence 
of macular corneal dystrophy in a graft is 
limited. Philps and Fincham® stated that 
“the dystrophy, in the end, spreads to the 
graft itself . . . ,” and Morgan?® comment- 
ed that he has seen one case of macular 
corneal dystrophy recurrence after graft- 
ing, but he presented no histopathologic 
evidence. It was not until 1967 that 
Lorenzetti and Kaufman!! reported what 
was considered to be a confirmed case of 
macular corneal dystrophy recurrence in 
a graft. They found acid mucopolysac- 
charides within the corneal endothelium 
of the donor button area, and less obvious 
deposits of similar material in the donor 
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Fig. 4 (Robin and associates). Penetrating kerato- 
plasty corneal button of the left eye, showing acid 
mucopolysaccharide in keratocytes in the superfi- 
cial donor portign (arrowheads) as well as in pools 
and occasional histiocytes in the sub-Bowman’s- 
membrane area (arrows) (colloidal iron, x 675). 
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Fig. 5 fe and associates). Penetrating kerato- 
plasty corneal button of the left eye, showing acid 
mucopolysaecharide in pools at the interface be- 
tween donor and recipient cornea (arrow), within 
recipient kesatocytes, Descemet’s membrane (aster- 
isk), and erdothelium (arrowhead) (colloidal iron, 
x 625). 


stroma, | mited to the area near the kerato- 
plasty scar. They did not find any acid 
mucopebysaccharides in keratocytes in 
the doner area, but no confirming electron 
microscepy was conducted. These au- 
thors suggested that the acid mucopoly- 
saccharides may have diffused into the 
donor s*roma and endothelium after hav- 
ing been produced elsewhere. Fine, in his 
discuss'on of the same article,!! noted 
that the evidence of recurrence was not as 
charaet2ristic as is necessary for proof. 
The keratocytes demonstrated no signifi- 
cant cianges characteristic of macular 
cornea. dystrophy. He also noted that the 
case was complicated by trauma from 
cataract surgery, raising the possibility 
that the endothelial cells found contain- 
ing acid mucopolysaccharides were not 
donor cells, but were genetically abnor- 
mal host cells. 

To explain the reappearance of this 
genet.cally determined disgrder in a cor- 
neal graft several possible cellular mecha- 
nisms have been considered. It seems 
doubtful that macular corneal dystrophy 
was present in the donor cornea before 
transplantation, because of the relative 
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Fig. 6 (Robin and associates). Electron microscopic appearance of the central, superficial portion of the 
donor cornea, showing numerous vacuoles (asterisks) containing fibrillogranular material(circle) within all 
keratocytes (BM, Bowman’s membrane; E, epithelium ) (x 5,000; inset x 25,000). 
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rarity of macular corneal dystrophy and 
the clarity of the graft for several years. 
The hypothesis that the acid mucopoly- 
saccharides are derived from extracellular 
sources and then deposited in the donor 
cornea does not explain either the intra- 
cellular deposits in the basal epithelium 
or in the keratocytes. It also does not 
explain the intracellular vacuoles con- 
taining fibrillogranular material observed 
by electron microscopy. 

The theory held by Brownstein and 
co-workers,!? that of donor keratocytes 
gradually being replaced by host cells 
carrying the genetic defect, may also be 
implicated in the recurrence of mac- 
ular corneal dystrophy. Klintworth and 
Vogel! reported three cases of repeat 
corneal transplantation with recurrent 
macular corneal dystrophy, in which 
<“... abundant intra- and extracellular de- 
posits of accumulated material (AMP) 
were noted in the peripheral portions of 
the corneal tissues, while the central sites 
of the previous corneal transplant were 
uninvolved.” Implicit in this observation 
is that, with time, host keratocytes with 
the genetic defect of macular corneal dys- 
trophy can slowly replace the normal 
donor keratocytes. This process may 
begin peripherally and proceed centrally. 
With this hypothesis, the changes of mac- 
ular corneal dystrophy we found in the 
donor corneal button may not have been 
present in the original donor cells at all. 
Instead, these changes may be in the host 
cells that have infiltrated and replaced the 
original donor keratocytes. 


SUMMARY 


A 20-year-old man required bilateral 
lamellar keratoplasties for macular corne- 
al dystrophy. Histochemical proof of 
macular corneal dystrophy was demon- 
strated in both of the excised lamellar 
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corneal buttons. Eleven years later, the 
patient underwent a penetrating kerato- 
plasty in his left eye. Light microscopic, 
histochemical, and electron microscepic 
study of the excised button disclosed 
characteristic features of macular corneal 
dystrophy in the donor cornea. Recur- 
rence of macular corneal dystrophy in a 
corneal graft appeared to be the result of 
replacement of the donor keratocytes by 
genetical y defective host cells. 
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: UNUSUAL PSEUDOMONAS CORNEAL ULCERS 


JOHN H. BRINSER, B.A., AND ELISE TORCZYNSKI, M.D. 
Tampa, Florida 


Until recently only three of the 29 spe- 
cies of Pseudomonas that have been char- 
acterized were considered pathogenic in 
man!; P. aeruginosa, P. mallei (the 
etiologic agent of glanders), and P. pseu- 
domallei (the etiologic agent of melioi- 
dosis). Lately other species of Pseudomo- 
nas have been isolated from clinical 
sources and occasionally these isolates 
are considered to be opportunistic patho- 
gens in man.2~5 The species were isolated 
in mixed flora from sputum, urinary and 
intravenous catheters, and the hospital 
environment. The clinical isolates of the 
pseudomonads, other than P. aeruginosa, 
are usually reported by the laboratory as 
Pseudomonas sp. and the species is not 
identified. Speciation is routinely under- 
taken in our laboratory. 

In this paper we report the isolation of 
two unusual species of Pseudomonas 
from corneal ulcers, P. acidovorans and 
P. stutzeri. To our knowledge this is the 
first time P. acidovorans has been report- 
ed as the primary pathogenic microorgan- 
ism in human disease.’ 


CASE REPORTS 


Case 1—A 60-year-old white woman was referred 
to the External Disease Section of the Department of 
Ophthalmology of the University of South Florida 
in March 1975 with pain, redness, and photophobia 
in the left eye of three days’ duration. She had had 
poor vision in the eye since childhood. 

Visual acuity in the right eye, which was unre- 
markable on examination, was 6/7.5 (20/25). Vision 
in the left eye was light perception. Inspection and 
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slit-lamp examination of the left eye revealed 
marked injection and chemosis of the conjunctiva. A 
small, superficial ulcer in the central cornea was 
surrounded by a large, dense, yellow-white infil- 
trate. The remainder of the cornea was moderately 
edematous and deep folds were present. The intense 
anterior chamber reaction consisted of flare, cells, 
keratic precipitates, and a hypopyon. Rubeosis 
irides was present. The fundus could not be visu- 
alized. 

Corneal scrapings and cultures of the left con- 
junctiva and eyelids were submitted to the Ocular 
Microbiology Service. The following media were 
inoculated using “C” streaks: three brain-heart infu- 
sion agar plates containing 5% defibrinated sheep's 
blood, two brain-heart infusion plates, one choco- 
late agar plate supplemented with IsoVitaleX (BBL), 
lipovitellenin-salt-mannitol agar plate (mannitol salt 
agar containing 2% egg yolk), one Sabouraud’s dex- 
trose agar without antibiotics, and one Snyder agar 
plate. The following broth media were inoculated, 
using a sterile cotton-tipped applicator: one thiogly- 
collate medium without indicator, two brain-heart 
infusion broths, and one Sabouraud’s dextrose 
broth. Aerobic cultures were incubated at 35°C, 
anaerobic cultures at 35°C in a GasPak jar, and 
mycological cultures at 25°C. 

Slides of the corneal scrapings were examined by 
the Gram, Giemsa, and acridine orange stains. Gram 
stain revealed one to three large, straight to slightly 
curved, gram-negative bacilli in each oil immersion 
field. Giemsa stain revealed many neutrophils and 
bacilli morphologically resembling those seen on 
Gram stain. Fungal elements were not demonstrated 
by the acridine orange stain. 

After overnight incubation, the conjunctival cul- 
tures showed no growth. The eyelid cultures 
showed four colonies of Staphylococcus epidermi- 
dis, coagulase-negative. A pure culture of smooth 
translucent colonies, 0.9 mm in diameter, grew on 
the blood agar inoculated with the corneal scrap- 
pings. The organism was an oxidase-positive, gram- 
negative bacilli. It grew in pure culture on all media. 
The bacillus was identified as Pseudomonas species 
by the use of triple sugar iron agar, lysine iron agar, 
motility-indole-ornithine medium, Simmons’ citrate 
medium, Christensen urea agar, and Seller’s medi- 
um. The species of the organism was determined by 
utilizing the 38 tests listed in the Table. By compar- 
ing the positive and negative reactions listed in the 
standard references on Pseudomonas,‘ the organism 
was identified as P. acidovorans. 

Antimicrobial susceptibility testing of the organ- 
ism was performed by the Bauer-Kirby method.§ 
The organism was susceptible to neomycin, poly- 
myxin B, gentamicin, tetracycline sulfonamide, 
and colistin. Susceptibility to chloramphenicol 
was intermediate. It was resistant to carbenicil- 
lin, ampicillin, cephalothin, penicillin, and baci- 
tracin. 
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The patient was initially treated with intravenous 
and subtenons injections of carbenicillin and genta- 
micin and topically applied gentamicin, colymycin, 
and 1% atropine. 

After the results of the susceptibility testing were 
obtained, carbenicillin was discontinued. The cor- 
neal infiltrate slowly cleared and the anterior cham- 
ber reaction subsided. 

Case 2—A 78-year-old white man was first seen in 
the Eye Clinic of the Tampa Veterans Administra- 
tion Hospital in May 1973. He had had a “bleb” on 
his right eye from “chicken pox” about 15 years 
previously and vision had been poor since then. 
Examination revealed a visual acuity of 6/60 (20/ 
200) in the right eye and 6/15 (20/50) in the left eye. 
He had an old stromal scar in the central cornea of 
the left eye and nuclear sclerotic cataracts bilateral- 
ly. The intraocular pressure was 18 mm Hg in each 
eye. Ophthalmoscopic examination bilaterally was 
unremarkable. The corneal opacity suggested a pre- 
vious infection with herpes virus and did not change 
on follow-up visits. 

In February 1976, he returned to the clinic with 
severe, dull pain in the right eye associated with a 
sensation of sand in the eye. Visual acuity was hand 


movements in the right eye. The conjunctiva was 


injected and the corneal epithelium and stroma were 
diffusely edematous. Intraocular pressures were 30 
mm Hg in the right eye and 12 mm Hg in the left eye. 
It was thought that the diffuse corneal edema result- 
ed from the combined effects of increased intraocu- 
lar pressure and an already compromised cornea. He 
was treated with acetazolamide, administered orally, 
and topically applied 1% epinephrine in the right 
eye. A soft contact lens was placed on the right eye. 
The intraocular pressure dropped to 22 mm Hg in 
the right eye and his symptoms, although partially 
alleviated, persisted. The contact lens was discon- 
tinued. Next, 1% atropine sulfate was added. He 
improved slightly. 

On a follow-up visit, he had a large irregular 
defect in the epithelium and superficial stroma of 
the central cornea of the right eye, that is, a geo- 
graphic ulcer, with areas that suggested herpetic 
dendrites. He was treated with idoxuridine oint- 
ment, atropine, and acetazolamide. The pain and 
irritation partially subsided and the corneal edema 
lessened, The epithelium showed irregular punctate 
staining. Treatment with 1% prednisolone acetate 
was started. He returned in April complaining of 
severe pain in the right eye for the previous three 
days. Slit-lamp examination of the right eye then 
revealed a central corneal abscess with an ulcerated 
surface. A hypopyon partially filled the anterior 
chamber. 

Specimens of the right conjunctiva and eyelids 
and scrapings of the right corneal abscess were 
cultured as described in Case 1. Gram and 
Giemsa stains revealed many neutrophils and 20 
to 30 gram-negative bacilli in each oil immer- 
sion field. Acridine orange stain was negative for 
fungi. ` 

The cultures of the eyelids and conjunctiva had a 
heavy growth of a gram-negative, oxidase-positive 
bacilli (P. stutzeri). On corneal cultures, all colonies 
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were white and smooth with a wrinkled edge. An 
oxidase-positive, gram-negative bacilli, in pure 
growth, flourished on all media. By utilizing the 
media and tests listed in the Table we identified 
the organism as P. stutzeri. Antimicrobial suscepti- 
bility testing by the Bauer-Kirby method? showed 
that the organism was susceptible to neomycin, 
polymyxin B, gentamicin, chloramphenicol, tetra- 
cycline, and colistin and resistant to ampicillin, 
carbenicillm, cephalothin, penicillin, and baci- 
tracin. 

The patient was treated with intravenous, con- 
junctival, and topical doses of gentamicin and topi- 
cally applied colistin. Most of the stromal infiltrate 
cleared but the epithelial defect did not heal and he 
had severe pain. A conjunctival flap placed over the 
ulcer relieved his symptoms. The acute inflamma- 
tion has not recurred. Follow-up cultures taken 12 
days after the initiation of therapy were incubated 
for two weeks and revealed no growth. 


DISCUSSION 


In recent years, the number of isolates 
from clinical sources of nonfermentative 
gram-negative bacilli has increased.2" 
These organisms do not ferment carbohy- 
drates but may oxidize sugars producing 
acid but not gas.2" The nonfermentative 
bacilli encountered in the clinical labora- 
tory include Pseudomonas, Acinetobac- 
ter, Moraxella, Flavobacterium, Alcalige- 
nes, Achromobacter, and Xanthomonas. 
All the genera include pathogens and 
nonpathogens. Three of the pseudo- 
monads, P. aeruginosa, P. mallei, and P. 
pseudomallei, are pathogenic; other 
pseudomenads, widely distributed in na- 
ture, are saprophytes and often contami- 
nate clinical specimens.” The latter have 
been found in seriously ill patients who 
have received immunosuppressive ther- 
apy, had long-term antibiotic or corti- 
costeroid therapy, or both, had surgical 
procedures or instrumentation, or had in- 
travenous catheters.? The bacilli are con- 
sidered to be the primary pathogens when 
the organism is recovered (1) in pure 
culture; (2) from sputum specimens as the 
predominant flora; or (3) from urine sam- 
ples in pure culture with a count of more 
than 100,000 colony-forming units per 
milliliter. 

Pseudemonads are grouped according 
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to their ability to produce pyocyanin and 
fluorescein—the pyocyanogenic grow in 
colored colonies and the apyocyanogenic 
do not. Clinical microbiological laborato- 
ries usually report the pyocyanogenic 
strains as P. aeruginosa and the apyocy- 
anogenic strains as Pseudomonas species. 
Such reports have two major drawbacks. 
First, the organisms termed Pseudomonas 
species include a number of bacilli that 
are not frequently pathogenic but have 
produced human disease in unusual cir- 
cumstances. When these organisms are 
reported in a nonspecific, general catego- 
ry such as Pseudomonas species, further 
investigation is not undertaken and the 
species of the apyocyanogenic organism 
is not identified. The true incidence of 
disease produced by each species of apy- 
ocyanogenic organisms cannot be calcu- 
lated, nor can the true pathogenicity of 
the organism be established. Speciation 
of the nonfermentative bacilli, specifical- 
ly the apyocyanogenic pseudomonads, 
can be accomplished with media which 
are used in the identification of members 
of the Enterobacteriaceae as was done in 
these cases.4:8-9 

Secondly, antibiotic susceptibility pro- 
files of the less frequently isolated species 
of pseudomonads are not delineated. The 
susceptibility profiles of the Pseudomo- 
nas species are highly variable, ranging 
from those species that are susceptible to 
most of the antibiotics (P. stutzeri) to 
those species resistant to most or all of the 
antibiotics tested in vitro (P. multivor- 
ans).}911 Strains of Pseudomonas species 
may show susceptibility to a wide variety 
of antimicrobials not normally consid- 
ered in the treatment of infections due to 
Pseudomonas, such as tetracycline, am- 
picillin, or sulfonamides. 

In the two cases reported here, accurate 
speciation of the organisms and antimi- 
crobial testing were helpful in providing 
appropriate therapy. Although carbenicil- 
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lin is frequently used in the treatment of 
pseudomonal infections, antibiotic sus- 
ceptibility tests in these cases revealed 
that both organisms were resistant to car- 
benicillin. By identifying the organisms 
and testing for antimicrobial susceptibili- 
ty, the clinician may find that he has a 
wider choice of therapeutic agents at his 
disposal than he had supposed. More- 
over, the organism may be susceptible to 
bacteriocidal drugs exhibiting less toxic 
reactions. 

Pseudomonas acidovorans has been 
isolated occasionally from a variety of 
clinical sources—sputum, urine, blood, 
pharynx, and inhalation therapy equip- 
ment—but was not considered to be 
pathogenic.? In Case 1, P. acidovorans 
was isolated in pure culture, fulfilling the 
criterion needed to establish it as the 
primary pathogen. This is the first report 
to our knowledge in which P. acidovorans 
was considered to be the primary patho- 
genic microorganism in human disease, 
ocular or otherwise. The failure of the 
organism to produce a positive reaction in 
many of the physiological and biochemi- 
cal tests distinguishes it from other spe- 
cies of apyocyanogenic pseudomonads 
(Table). 

Pseudomonas stutzeri has been isolated 
from a variety of clinical sources, includ- 
ing three isolates from the eye.!>13 The 
exact source of two of these ocular iso- 
lates was not reported. The third was a 
pure culture recovered from a patient 
with chronic blepharitis. To our knowl- 
edge this is the first time that P. stut- 
zeri has been isolated from a corneal 
ulcer. 


SUMMARY 


Two rare species of Pseudomonas were 
isolated from corneal ulcers in two pa- 
tients. In the first case P. acidovorans was 
isolated and suspected as the primary 
pathogenic microorganism iħ human dis- 
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TABLE 
CHARACTERISTICS OF THE PSEUDOMONAS SPECIES 


Isolate Isolate 
Test or Substrate* P. aeruginosat P. acidovoranst Case lt P. stutzerit Case 2ł 
Acid from 
Glucose 1% (OFBM) 100 100 + 100 + 
Fructose 96 100 + 100 = 
Galactose 93 0 — 98 + 
Mannose 91 0 ~ 91 + 
Rhamnose 28 0 — 72 + 
Xylose 89 0 — 100 + 
Lactose 0 0 — 0 — 
Sucrose 0 0 _ 0 — 
Maltose 0 0 — 100 + 
Mannitol 72 100 + 88 + 
ONPG 0 0 — 0 -— 
Fluorescence 89 0) — 0 - 
Hydrogen sulfide (KIA/TSI) 0 0 — 0 ~ 
Urea 85 0 = 26 + 
Nitrate production 26 100 - 51 + 
Nitrogen gas production 60 0 — 100 - 
Indophenol oxidase 100 100 + 100 + 
Arginine dihydrolase 98 0 — 0 ~ 
Lysine decarboxylase 0 0 ~ 0 - 
Ornithine decarboxylase 0 0 — 0 
Phenylalanine deaminase 2 () ~ 44 — 
Esculin hydrolysis 0 0) — 0 = 
Starch hydrolysis 0) 0 = 88 + 
Deoxyribonuclease 15 0 — 5 — 
Gelatinase 59 0) — 0 — 
Hemolysis 47 () -= 0 — 
Growth on SS agar 93 t + 88 + 
Growth on MacConkey agar 100 85 + 100 + 
6.5% NaCl-tolerance 6 0 ~ 100 + 
2.5% NaCl-tolerance 100 31 ~ 100 + 
pH 5.6-tolerance 96 100 + 0 — 
Cetrimide-tolerance 98 0 -= 5 — 
Brown pigment 4 0 — 0 — 
Growth at 42° C 100 0 - 100 Ea 
Polymyxin susceptible 100 72 + 100 = 
Wrinkled colonies 0 0) — 100 = 
Motile 100 100 + 100 = 
Number of flagella l >] >] 1 l 


*OFBM, OF basal medium; ONPG, ortho-nitrophenyl-beta-D-galactopyranoside; KIA, Kliger iron agar; 
TSI, triple sugar iron agar; SS agar, Salmonell-Shigella agar. 

Numbers indicate percent of strains giving reaction. 

t+ indicates positive reaction; — indicates negative reaction. 


ease. In the second case P. stutzeri was 
isolated from ocular sources, but this is 
the first report of its role in causing corne- 
al disease. The patient in the second case 
had a scarred cornea, possibly caused by a 
previous herpetic infection, and this may 
have been a predisposing factor to the 


development of the infection by P. 
stutzeri. Susceptibility studies of both 
organisms revealed sensittvity to a wide 
range of antibiotics but resistance to 
carbenicillin, a drug currently used 
in the treatment of infections from P. 
aeruginosa. 
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OPHTHALMIC MINIATURE 


If the public realised (as doctors do) that most disorders will have 
cured themselves by the next morning; that most medicines are 
therapeutically irrelevant to the recipients; that the less we put in 
our eyes the better; that, in general, we should wear dark glasses 
only if we have an honest inflammation, are albinos or admit 
ourselves to be psychopaths, and spectacles only if they improve our 
sight sufficiently to justify their nuisance value, then they would all 


be happier and richer. 


Patrick Trevor-Roper, World Medicine, November 1975 


KERATITIS WITH HYPOPARATHYROIDISM 


L. N. STIEGLITZ, M.D., H. P. KIND, M.D.. J. J. KAZDAN, M.D., 
D. FRASER, M.D., AND S. W. KOOH, M.D. ’ 


Toronto, Ontario 


An unusual form of keratitis develops 
in cases of idiopathic (nonsurgical) hypo- 
parathyroidism in children, accompanied 
in some by other conditions, including 
superficial moniliasis and Addison’s dis- 
ease.! Thorpe and Handley,? in 1929, 
were the first to describe corneal changes 
in a patient with idiopathic hypoparathy- 
roidism, and a 1962 review? noted their 
occurrence in 12 (10%) of 118 cases. The 
corneal changes, which are bilateral, con- 
sist of a superficial keratitis with corneal 
vascularization. Intense photophobia is 
present during the acute phase of the 
keratitis, and vision may be severely im- 
paired by the corneal scarring. 

We have seen eight patients with non- 
surgical hypoparathyroidism and have re- 
viewed the records of three others (Table 
1). Two patients had keratitis. Other ocu- 
lar abnormalities observed in our patients 
include lens opacities, strabismus, and 
retinitis pigmentosa. 


CASE REPORTS 


Case 1—Hypoparathyroidism was diagnosed in a 
21/2-year-old girl with a history of seizures. Her 
older brother had hypoparathyroidism and adrenal 
insufficiency. Her serum calcium concentration was 
low (3.2 mg/dl) and serum phosphorus was in- 
creased (11.8 mg/dl), but there was no evidence of 
renal or bone disease. The diagnosis of pseudohypo- 
parathyroidism was excluded by the development of 
phosphaturia and hypercalcemia in response to the 
injection of parathyroid hormone extract. Treatment 
with high doses of vitamin D was started, and this 
controlled the serum calcium and phosphorus con- 
centrations. 


From the Departments of Ophthalmology and 
Pediatrics, University of Toronto, and the Research 
Institute, Hospital for Sick Children, Toronto, On- 
tario, Canada. This study was supported in part by 
research grant PR 228 from the Ontario Department 
of Health. ` 

Reprint requests to J. J. Kazdan, M.D., Hospital 
for Sick Children, 555 University Avenue, Toronto, 
Ontario, Canada M5G 1X8. 


Photophabia was first noted at the age of 4 years, 
and decreased visual acuity (corrected, 6/12 [20/40] 
in each eye) with bilateral scarring and vasculariza- 
tion of the superior corneas four years later. 

At the age of 12 she was admitted to the hospital. 
The hypoparathyroidism was well controlled, but 
severe enamel hypoplasia of the permanent incisors 
was notec. Urinalysis and tuberculin skin tests were 
a i and indices of adrenal function were nor- 
mal, 

Bilateral keratitis was present. Visual acuity was 
6/15 (20/50) (uncorrected in both eyes) and could 
not be improved with lenses. Pseudoptosis due to 
corneal irritation was present bilaterally (Fig. 1). 
Both corneas showed severe superficial vasculariza- 
tion and anterior stromal scarring, affecting most of 
the superior halves and a small area of the periphery 
inferiorly; the epithelial surface was irregular (Fig. 
2). There were four or five punched-out lesions, 
similar to Herbert’s pits, at the superior limbal areas 
of each eye. The palpebral conjunctivae of both 
upper and lower eyelids were normal. Both lenses 
contained faint central posterior subcapsular opaci- 
ties anc a few microscopic cortical dot opacities. 
Corneal sensation was present in both eyes, and a 
Shirmer test showed normal tear secretion. 

Cultures from swabs of the conjunctivae grew 
nonpathegenic staphylococci and were negative for 
fungi and viruses. Light microscopy of conjunctival 
scrapings showed neither inclusion bodies nor in- 
flammatery cells. 

During the past three years no additional ocular 
problems have developed other than episodes of 
mild keratitis, and this has not recurred since the 
patient started continuous therapy with topically 
applied eorticosteroids once or twice daily. The 
photophobia has decreased, and the superior corneal 
vascularization has not increased. Visual acuity is 
6/15 (20/50) in the right eye and 6/7.5 (20/25) in the 
left eye. Her serum calcium concentration is well 
controlled with vitamin D therapy. 

Case 2—Hypoparathyroidism was diagnosed in 
an 8-vear-old girl with a history of seizures; her 
younger brother was normal. Investigation of the 
parencs initially and annually since then has shown 
normal parathyroid and adrenal function. The 
child’s serum calcium concentration was low (3.8 
mg/d]):and serum phosphorus elevated (11.4 mg/dl). 
Pseudehypoparathyroidism was excluded by the 
prompt development of phosphajuria and hypercal- 
cemia in response to the administraiton of parathy- 
roid hormone. 

When she was 9 years old, photophobia devel- 
oped; superficial punctate keratitis and reduced tear 
secretion (reflex and basal) were noted. Superficial 
corneal vascularization developed gradually and did 
not respond to treatment with topically applied 
methylcellulose and corticosteroid drops. 
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TABLE 1 


` OCULAR AND SYSTEMIC FINDINGS IN 1] PATIENTS WITH 
NONSURGICAL HYPOPARATHYROIDISM 


Patient No., 


Other Abnormalities 


Enamel hypoplasia; 
multiple dental caries 


Enamel hypoplasia; 
multiple dental caries 


Cleft palate; 


Sex, Age Ocular Disorders 
3 HE -12 Chronic bilateral keratitis; 
be faint posterior subcapsular 
k cataract; pseudoptosis 
g 2P TS Chronic bilateral keratitis; 
f; tear hyposecretion; pseudoptosis 
beg 3, M, 15 Faint cortical lens opacities 
by 
i 
s 4, M, 13 Retinitis pigmentosa, sine 
f pigmento variant; 
P's | exotropia 
i 5, M, 9 Exotropia 
S 6, M, 6 Exotropia 
B- 7, M, 10 Chronic dacryocystitis; 
by vitiligo of eyelid margins; 
$ $ chronic blepharitis 
P 
k 
a 8, M, 6 None 
te. 
bs 9, M, 19 None 
& 
R410, F, 5 None 
4 11, M, 2 None 
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convulsive disorder; 
cerebral palsy 


Enamel hypoplasia; 
steatorrhea 
Tetralogy of Fallot 


Tetralogy of Fallot; 
mental retardation 


Adrenal insufficiency; 
moniliasis of nails; 
multiple dental caries; 
alopecia 


Adrenal insufficiency; 
moniliasis of buccal mucosa; 
and nails; multiple dental 
caries; cirrhosis of liver 
Adrenal insufficiency 


Adrenal insufficiency 


Retarded dental eruption 





At the age of 12 years she was admitted to the 
hospital for examination. Her dental enamel was 
severely hypoplastic. Urinalysis and tuberculin skin 
test were negative, and she had normal adrenal 
function. Uncorrected visual acuity was 6/6 (20/20) 
in each eye, and intense blepharospasm developed 
upon exposure to bright light. The bulbar conjuncti- 
val vessels were slightly injected. There was diffuse 
punctate staining of the corneas, with extensive 
superior corneal vascularization at the periphery, 
more severe in the fright eye. A horizontal irregular 
superficial opacity was present at the advancing 
margin of the right corneal scar. No other ocular 
abnormalities were detected. Light microscopy of a 
conjunctival biopsy showed heavy subepithelial in- 
filtration of lymphocytes and plasma cells. Cultures 


of swabs of the conjunctivae grew no fungi or 
pathogenic bacteria. 

Cauterization of the lacrimal punctae did not 
relieve symptoms, and soft contact lenses caused 
great discomfort and were discontinued. Within one 
year, progression of the superficial vascularization 
had decreased visual acuity to 6/9 (20/30) in each 
eye. Superficial peritomy of the vessels on the right 
cornea did not halt their progress: within six months 
vascularization covered about one half the pupil, 
decreasing vision in that eye to 6/30 (20/100). Corti- 
costeroid drops had no effect. A right superficial 
keratectomy, excising most of the vascularized tis- 
sue, improved visual acuity to 6/9 (20/30). Histologi- 
cally, the tissue was fibrocollagenousgand contained 
several capillaries, but no inflammatory reaction was 
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Fig. 1 (Stieglitz and associates). Case 1, Pseudotop- 
sis due to corneal irritation. 


present. The vascularized tissue had regrown ten 
months after keratectomy (Fig. 3), reducing visual 
acuity to 6/15 (20/50). By 27 months the entire 
pupillary area had revascularized and vision had 
decreased to 6/60 (20/200). The size of the left 
vascularized scar remained unchanged, but a dense 
white linear opacity developed in the leading edge 
(Fig. 4). 

The patient was re-admitted at the age of 15 years 
for a second right superficial keratectomy. The re- 
current corneal opacity was histologically similar to 
the original one, and special stains for fat infiltra- 
tion, calcium deposition, and alkaline phosphatase 
were negative. However, there was an intense acid 
phosphatase reaction, which was interpreted as evi- 
dence of lysosomal enzyme activity in the fibro- 
blasts. Immunofluorescence studies did not demon- 
strate immunoglobulin A, G, or M, or complement 
Cs. 

A few months later, tearing returned sponta- 
neously in both eyes, relieving the photophobia 
and discomfort. The amount of tear secretion 


fluctuated but during the next months was usually 
normal. 

Now age 17 years, the patient has 6/30 (20/100) 
vision in the right eye and 6/9 (20/30) in the left. As 
her vison is best with dilated pupils, she uses 
homatropine drops every evening. The right cornea 
has vascularized except for a small central area. The 
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Fig. 3 (Stieglitz and associates). Case 2, Right eye, 


recurring corneal vascularization, six months after 
superficial keratectomy; visual acuity 6/9 (20/30). 


left vascularized scar, although covering the upper 
two thirds of the cornea, has not changed signifi- 
cantly. Her hypoparathyroidism is well controlled 
with vitamir. D. 


DISCUSSION 


Nonsurgical hypoparathyroidism in 
children is rare and its etiology is un- 
known. Diagnosis is based on the findings 
of decreased calcium and increased inor- 
ganic phosphate concentrations in the 
serum in the absence of renal insufficien- 
cy, rickets, ør osteomalacia. Pseudohypo- 
parathyroidism can be excluded by defi- 
nite increase in the urinary excretion of 
phosphate and cyclic adenosine mono- 
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y , Fig. 4 (Stieglitz and associates). Case 2, Left eye, 
[ Fig. 2 (Stieglitz and associates). Case 1, Left eye, 


superior corneal scarring and vascularization en- 
~e superior corneak stromal scarring with vasculariza- croaching on the pupil with a linear white opacity at 
na tion. the leading edge (arrow); visual acuity, 6/9 (20/30). 
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TABLE 2 


OTHER DISORDERS IN 16 REPORTED CASES OF 
HYPOPARATHYROIDISM WITH CORNEAL CHANGES 





amg EA ARE E A 





Adrenal Other Family 
Author Moniliasis Insufficiency Conditions History 

Thorpe and Handley? + ? - Negative 

Pohjola? - - - Negative 

Sutphin, Albright, + + ? Pulmonary TB Two siblings had 

and McCune‘ moniliasis and 
hypoparathyroidism 

Leonard Pa + - Not stated 

Walsh and Murray®: 

Case 1 + - Steatorrhea; Negative 
pernicious anemia 
Case 2 P P - Negative 

Papadatos and Klein’ -= a - Negative 

Craig, Schiff, and = - Hepatic cirrhosis Sister died aged 10 

Boone? yr; hypoparathyroidism, 
moniliasis, adrenal 
insufficiency 

Forbes? ~ + - Negative 

Whitaker and a = - Negative 

associates?’ 

Svane-Knudson!! p - Pernicious anemia Sibling had cataracts 
and convulsions; 
died 21 yr 

Bernheim and - - - Not stated 

associates!? 

Wagner!3 = -— - Brother died aged 7 yr: 
moniliasis, adrenal 
insufficiency 

Gass! + + - Sibling stillborn, or 
died neonatally 

Present study 

Case 1 - — - Brother has adrenal 
insufficiency and 
hypoparathyroidism 

Case 2 - - - Negative, sibling 
normal 





phosphate in response to a single intrave- 
nous dose of bovine parathyroid extract 
(Para-Thor-Mone, 8 USP units/kilogram 
of body weight/dose) and by frank hyper- 
calcemia after repeated intramuscular in- 
jection of parathyroid hormone extract. 
Most of the clinical findings in hypopa- 
rathyroidism are attributable to the dis- 
turbance in calcium and phosphorus me- 
tabolism. Hypocalcemia causes tetany or 
convulsions, and may cause cataracts, cal- 
cification of the basal ganglia, and (rarely) 


increased intracranial pressure with pap- 
illedema. Twelve (possibly 13) reported 
cases of hypoparathyroidism with corneal 
changes (Table 2) had some combination 
of adrenal insufficiency, moniliasis, per- 
nicious anemia (one case), and cirrhosis 
(one case), all of which are aspects of a 
well-defined autosomal recessive syn- 
drome.!4 Neither of our patients with cor- 
neal changes had any of these associated 
findings, although a brothey of our first 
patient has hypoparathyroidism and adre- 
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nal insufficiency. Three other cases which 
probably are examples of this syndrome 
are not included, because of insufficient 
data in the case reports.14"!7 

The etiology of the keratitis in this 
syndrome is not known. Differential diag- 
nosis includes trachoma and phlyctenular 
keratitis due to staphylococcus and other 
infections. Abnormalities of the conjunc- 
tival surface of the eyelids could also 
cause a similar picture, but was not a 
factor in our patients. It is unlikely that 
the keratitis is caused by a disturbance of 
calcium or phosphorus metabolism. Cor- 
neal changes have not been found in 
patients with surgical hypoparathyroid- 
ism or pseudohypoparathyroidism, de- 
spite identical disturbances in calcium 
and phosphorus homeostasis. (Lyle!® re- 
ported unilateral keratoconjunctivitis in a 
patient with postthyroidectomy hypopa- 
rathyroidism, but this was probably the 
result of cataract and glaucoma surgery.) 
In most reported cases of corneal changes 
with hypoparathyroidism, moniliasis or 
adrenal insufficiency was also present 
(Table 2), and it has been postulated that 
the syndrome of hypoparathyroidism, 
moniliasis, and adrenal insufficiency is an 
autoimmune disorder.'4 The keratitis, 
also, may be part of this autoimmune 
process. Although neither of our patients 
with the hypoparathyroidism keratitis 
syndrome has moniliasis or adrenal insuf- 
ficiency at present, they may evidence 
other manifestations of the autoimmune 
syndrome in the future. Furthermore, hy- 
poparathyroidism and adrenal _insuff- 
ciency in a sibling of our first patient 
suggest that both have the same genetic 
disorder but with differing manifesta- 
tions. 

The absence of superficial moniliasis in 
both of our patients militates against this 
being an etiological factor in the keratitis. 
Nor was the tear hyposecretion in our 

$ 
Case 2 a primary factor, although it may 
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have contributed to the degree of kerati- 
tis. Of tne other nine hypoparathyroid 
patients in this study, six had normal tear 
secretion and in three this was ‘not 
checked. 

When the serum calcium levels are well 
controlled, keratitis appears less active 
and symptoms seem to diminish.!-?®? In 
our patients, the keratitis gradually sub- 
sided after the institution of vitamin D 
therapy and did not flare up during occa- 
sional episedes of hypocalcemia. 

We recommend surgery only as a last 
resort. Svane-Knudsen!! described an 
aphakic patient with keratitis and hypo- 
parathyroidism who required corneal 
transplartation: the immediate result was 
excellent but complications developed 
and the transplant eventually failed. Sim- 
ilarly, suverficial keratectomy in our Case 
2 provided only temporary amelioration. 


SUMMARY 


Chronic keratitis developed in two 
children with nonsurgical hypoparathy- 
roidism, as part of an autosomal recessive 
syndrome that included adrenal insuff- 
ciency and moniliasis in what was postu- 
lated to be an autoimmune disease. The 
corneal changes may also have been 
caused by autoimmune mechanism. Ac- 
tivity of the keratitis diminished once the 
hypoparathyroidism had been brought 
under control. However, these patients 
were thought to be at risk for adrenal 
insufficieney: neither had moniliasis or 
adrenocortical insufficiency at present, 
but the seatures of the hypoparathyroid- 
ism adrenal insufficiency-moniliasis syn- 
drome appeared at different ages and in 
differing sequences. 


REFERENCES 


1. Gass, J. D. M.: The syndrome of keratocon- 
junctivitis. swperficial moniliasis, idiopathic hypo- 
parathyroidism and Addison’s disease. Am. J. Oph- 
thalmol. 54:660, 1962. 

2. Thorpe, E. S., fr., and Handley, H. E.: Chronic 
tetany and chronic mycelial stomatitis in a child 


OV LF 


a 
a 


"Er ST Tre 


PGE TE 


IE A ES 


sy." 


COTE 
x F 


PE 


ii 


“e 
d 


472 AMERICAN JOURNAL OF OPHTHALMOLOGY 


aged four and one-half years. Am. J. Dis. Child. 
38:328, 1929. 

3. Pohjola, S.: Ocular manifestations of idiopath- 
ic hypoparathyroidism: Case report and review of 
literdture. Acta Ophthalmol. 40:255, 1962. 

4. Sutphin, A., Albright, F., and McCune, D. J.: 
Five cases (three in siblings) of idiopathic hypopa- 
rathyroidism associated with moniliasis. J. Clin. 
Endocrinol. Metab. 3:625, 1943. 

5. Leonard, M. F.: Chronic idiopathic hypopara- 
thyroidism with superimposed Addison’s disease in 
a child. J. Clin. Endocrinol. Metab. 6:493, 1946. 

6. Walsh, F. B., and Murray, R. G.: Ocular mani- 
festations of disturbances in calcium metabolism. 
Am. J. Ophthalmol. 36:1657, 1953. 

7. Papadatos, C., and Klein, R.: Addison’s disease 
in a boy with hypoparathyroidism. J. Clin. Endocri- 
nol. Metab. 14:653, 1954. 

8. Craig, J. M., Schiff, L. H., and Boone, J. E.: 
Chronic moniliasis associated with Addison’s dis- 
ease. Am. J. Dis. Child. 89:669, 1955. 

9. Forbes, G. B.: Clinical features of idiopathic 
hypoparathyroidism in children. Ann. N. Y. Acad. 
Sci. 64:432, 1956. 

10. Whitaker, J., Landing, B. H., Esselborn, 
V. M., and Williams, R. R.: The syndrome of familial 
juvenile hypoadrenocorticism, hypoparathyroidism 
and superficial moniliasis. J. Clin. Endocrinol. 
Metab. 16:1374, 1956. 


> 


OCTOBER, 1977 


11. Svane-Knudsen, P.: Severe secondary ocular 
changes in a patient suffering from idiopathic hypo- 
parathyroidism and pernicious anaemia. Acta Oph- 
thalmol. 37:560, 1959. 

12. Bernheim, M., Francois, R., Duc, H., Mouri- 
quand, C., Defrenne, M., and Ruitton-Ugliengo: 
L’hypoparathyroidie primitive idiopathique. Sem. 
Hop. Paris 33:2476, 1957. 

13. Wagner, R.: The syndrome of chronic hypo- 
parathyroidism, Addison’s disease and superficial 
moniliasis. Exp. Med. Surg. 18:157, 1960. 

14. McKusick, V. A. (ed): Mendelian Inheritance 
in Man, ed. 4. Baltimore, Johns Hopkins, 1975, p. 
461. 

15. Eaton, L. M., and Haines, S. F.: Parathyroid 
insufficiency with symmetrical cerebral calcifica- 
tion. Report of three cases in one of which the 
patient was treated with dihydrotachysterol. 
J.A.M.A. 113:749, 1939. 

16. Jernigan, J. A., and Sadusk, J. F.: Jr.: Idio- 
pathic hypoparathyroidism: Discussion and presen- 
tation of a case. Stanford Med. Bull. 11:266, 1953. 

17. DiGeorge, A. M., and Paschkis, K. E.: The 
syndrome of Addison’s disease, hypoparathyroid- 
ism, and superficial moniliasis. Am. J. Dis. Child. 
94:476, 1957. 

18. Lyle, D. J.: Ocular syndrome of cataract and 
papilledema in manifest form of parathyroid defi- 
ciency. Am. J. Ophthalmol. 31:580, 1948. 


= 


COMPARISON OF CENTRAL CORNEAL ENDOTHELIAL CELL NUMBERS 


WITH PERIPHERAL AREAS 


S 


WILLIAM L. BLACKWELL, M.A., NIK GRAVENSTEN, B.A., . 
AND HERBERT E. KAUFMAN. M.D. 
Gainesville, Florida 


Specular microscopy has increased our 
understanding of the corneal endotheli- 
um.! In corneas after keratoplasty,? and in 
corneas of older persons there are fewer 
cells than normal*; in patients after un- 
eventful cataract extraction, there appear 
to be more endothelial cells than after 
intraocular lens implantation (although 
the degree of this cell loss with intraocu- 
lar lenses probably depends on the pre- 
cise technique used).4° 

All of these studies depend on the as- 
sumption that the cells of the central 
cornea mirror, to some extent, the cell 
populations of the cornea as a whole. 
However, no information is available on 
this, and nothing indicates now whether 
the changes in central cornea cell num- 
bers truly reflect the overall state of the 
cornea. 

In this investigation, we used specular 
microscopy to study not only the central 
cornea, but areas of the cornea above, 
below, and on the side, to determine how 
closely the cell populations in each area 
were correlated. To determine how much 
of the central cornea deviated in its cell 
numbers from other areas of the cornea 
we measured normal cell counts in both 
young and old patients, as well as cell 
counts in patients after cataract extraction 
and intraocular lens insertion. 


SUBJECTS AND METHODS 


We examined human corneal endothe- 
lium with the clinical specular micro- 
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scope and photographed it in the cen- 
tral position, as well as three peripher- 
al positions: superior, temporal, and 
inferior. Topical anesthetic (proparacaine 
hydrochloride, 0.5% aqueous solution) 
was applied to the cornea before exam- 
ination. 

To obtain photographs from the same 
areas on different corneas, we designed a 
fixation light device to be used in front of 
the eyes not being photographed (Figure). 
The light was mounted on an articulated 
arm and attached to the headrest, so that 
when the patient fixed on the central 
fixation light, 12 em from the cornea, the 
fellow eye was aligned for central endo- 
thelial photography. The fixation lights 
for peripheral photographs were 37.5 mm 
from the central light, giving a rotation 
angle of 15.8 degrees when the patient 
fixed an the superior, temporal, or inferior 
lights respectively. This angular change 
allowed us to photograph an area of endo- 
thelium 3.7 mm from the central corneal 
endothelium. Presently, this is about as 
much of the peripheral endothelium as 
can be photographed. The device is self 
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Figure (Blackwell, Gravenstein, and Kaufman). 
Fixation light device mounted to the left of the 
specular microscope in front of patient’s right eye. 
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contained with a battery and rotary 
witch to operate the various lights. 

We studied four groups of patients to 
determine central and peripheral endo- 
thelial cell densities: normal young adults 
(Group 1), ages 22 to 30, no surgery; 
normal older adults (Group 2), ages 54 to 
68, no surgery; postcataract older adults 
(Group 3), ages 54 to 68 (average age, 62); 
and postintraocular lens older adults 
(Group 4), ages 56 to 62 (average age, 59). 
None of the individuals in Groups 1 and 2 
had a history of ocular trauma or surgery. 
Patients in Groups 3 and 4 had either an 
intracapsular cataract extraction or cata- 
ract extraction with intraocular lens im- 
plant. The number of cells in three differ- 
ent photographs taken from each area 
during the same examination were count- 
ed and the results averaged. The counts 
are expressed as cells per square millime- 
ter. All counts were done from negatives 
without the counter being aware of the 
group or area under study. 

Using the raw data in all groups, we 
calculated the mean cell densities for 
each area, as well as pooled standard 
deviations. We used Student’s t-test for 
mean differences. 


RESULTS 


Use of the fixation light device allowed 
reliable fixation and repeatable photogra- 
phy of the same central and peripheral 
areas of corneal endothelium on different 
patients. 

A tabulation of the endothelial cell den- 
sities for each area of the cornea photo- 
graphed is shown for each group in the 
Table. Each density value represents the 
mean cell count from at least three sepa- 
rate photographs of the respective area. 

The statistical analysis of the data (Ta- 
ble) for young and older normal patients 
(Groups 1 and 2) shows no significant 
difference in the endothelial cell density 
between the four areas photographed. 
However, there is a significantly lower 
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overall cell density in the older normal 
patients (Group 2) than in the young 
normal patients (Group 1); this has been 
shown before.” 

Postcataract patients (Group 3) had no 
significant differences in the central su- 
perior, temporal, or inferior endothelial 
cell densities. The average number of 
endothelial cells for uneventful postcat- 
aract corneas in the age group studied 
(average age 62) was 2143 + 224 cells/ 
mm?. 

The intraocular lens patients (Group 4, 
average age 59) had fewer cells than the 
uneventful cataract patients. No statisti- 
cally significant difference between cen- 
tral, superior, and temporal endothelial 
areas was found in these patients. There 
was a significant, though small, differ- 
ence (P < .05) between the central and 
superior vs inferior endothelial areas (691 
+ 218 vs 1180 + 513); and even the 
inferior endothelial area had less cells in 
the intraocular lens group than in the 
cataract group. 

As expected, there was a significant 
difference in the endothelial cell counts 
obtained from intraocular lens patients vs 
postcataract patients. A comparison of the 
cell densities between the same corneal 
areas (central vs central, and the like) in 
the postcataract and intraocular lens pa- 
tients (Groups 3 and 4) showed a signifi- 
cant difference in the central, superior, 
and inferior cell populations (P < .05). 
There was a small difference in the tem- 
poral areas between the two groups, but it 
was statistically insignificant. A differ- 
ence in central endothelial cell densities 
between postcataract and intraocular lens 
patients has been noted in other studies.° 


DISCUSSION 


Ideally, comparing corneal-endothelial 
cell counts would be done by mapping 
cell densities over the total cornea. As this 
is presently impossible, the present study 
is an attempt to compare cell densities of 
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TABLE 


_ STATISTICAL ANALYSIS OF ENDOTHELIAL CELL DENSITY 


IN FOUR GROUPS OF PATIENTS 


SŘ 


Mean Endothelial Cells/mm? + S.D. 





Months 
Patient Age (yrs) Postoperative Central Superior Temporal Inferior 
Normal Young Adults (Group 1) 
P3 25 0 3356+200 3472 +0 2691+123 3212+123 
P4 28 0 3009+100 34 M +437 3906 +368 3183+201 
P5 27 0 2604+174 2662 +100 2691 +368 2604 +0 
P6 30 0 2662 +200 2604+174 2546+265 2720+200 
P7 22 0 2893+100 2893+100 2604 +245 2518+122 
Group Mean + 2905 3009 2888 2847 
S.D. (pooled) +132 +186 +210 +122 
Normal Older Adults (Group 2) 
392 65 0 3067 +265 3125+0 2951 +0 3212+368 
393 60 0 3472+173 3588 +200 3588 +265 3414+100 
394 65 0 2587 +227 2284 +369 2315+100 2489 +368 
413 54 0 2123+171 2148+105 2271+85 2321+113 
414 54 0 2049+113 2222 +0 1963 +52 2099 +43 
415 73 0 1852 +74 1703 +0 1741+157 1685+175 
416 75 0 2099+171 2025 +85 2049+171 2000+0 
417 75 0) 2000+74 1926+74 1888+158 1963 +52. 
Group Mean + 2406 2378 2346 2398 
S.D. (pooled) +144 +17] +122 +176 
Postcataract Older Adults (Group 3) 
396 68 l 2148 +267 2754+177 2140+559 2500+142 
397 62 l 2226+186 2060 +291 2304 +352 2000 +238 
404 62 l 1692 +358 1270+318 1820+120 1649+123 
426 54 1 1777 +273 2734 +135 2344 +234 2864 +122 
Group Mean + 1961 2204 2152 2253 
S.D. (pooled) +24] +205 +301 +147 
Post-IOL* Older Adults (Group 4) 
342 61 30 631+47 435 +0 662 +129 1164+78 
398 62 l 918+379 1042 +317 2672 +639 1641 +183 
405 56 2 820+163 636 +84 1064 +249 1445+411 
410 57 9 582+116 169+0 5190 469+43 
Group Mean + 737 645 1229 1180 
S.D. (pooled) +169 +180 +347 +205 





*IOL designates intraocular lens implantation. 


various areas with central cornea because 
it is easily measured. Except in the intrao- 
cular lens group with profound cell loss, 
there were no differences between cen- 
tral, superior, temporal, and inferior areas 
of the cornea. There was a significant 
difference in all areas between younger 
and older persons, and between unevent- 
ful cataract patients and intraocular lens 
patients. Even in the older group, these 
differences were not limited to the central 
cornea. In the intraocular lens group with 
profound cell loss, the central and superi- 


or corneas contained fewer cells than the 
temporal and inferior areas. But these 
differences were not great, and the pro- 
found cell loss was also mirrored in de- 
creased temporal and inferior cell counts. 

One variable not studied, is the change 
in relative cell densities with time. For 
example, we have no infotmation on how 
long it would take, after a profound loss 
of central corneal endothelial cells, for 
peripheral cells to spread and equalize 
the peripheral and central counts. The 
differenees might be greater immediately 
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postoperative, but further information on 
tye time course of endothelial healing is 
required. 

Thè study indicates that, although there 
may be some differences between central 
and peripheral corneas after profound 
cell loss, the central cornea does provide a 
measurable indication of the general en- 


~ dothelial cell population in different areas 


of the cornea. 


SUMMARY 


Using a specific fixation device on a 
group of patients, we compared corneal 
endothelial cell counts in areas above, 
below, and temporally with the central 
corneal cell counts. Although younger 
patients had more cells than older pa- 
tients, the central cornea mirrored the 
peripheral cell counts; peripheral counts 
were similar in each group. Patients with 
intraocular lenses had fewer cells than 
patients with uneventful cataract extrac- 
tion, and the central cornea was repre- 
sentative in the cataract group. Only in 
the intraocular lens group was there a 
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small difference between central endothe- 
lial cell counts and the temporal and 
inferior cell counts; but even this differ- 
ence was significantly less than that seen 
in patients with intracapsular cataract ex- 
traction. 
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CYTOGENETIC INVESTIGATION OF CAT-EYE SYNDROME 
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JANINA WALKNOWSKA, PH.D., AND DAVID PEAKMAN, A.I.M.L.T. 
Denver, Colorado 


Nearly a century ago, Haab! described 
an unusual triad of congenital malforma- 
tions consisting of uveal coloboma, renal 
malformations, and imperforate anus. In 
1965, Schachenmann and co-workers? 
associated this syndrome with an extra 
chromosome. Gerald and co-workers? 
named the disorder the “cat-eye syn- 
drome” in reference to the vertical colo- 
boma iridis usually present. 

The full range of anomalies in the cat- 
eye syndrome is under investigation. Be- 
sides eye, kidney, and anal malforma- 
tions, the syndrome commonly includes 
preauricular skin pits, fistulas, or tags?3; 
congenital heart disease is also part of the 
syndrome.4 

The extra chromosome in the cat-eye 
syndrome is clearly abnormal and easily 
distinguished by size and shape from 
normal human chromosomes. It is usually 
small and submetacentric,?>"!° although 
it occasionally ranges from  acrocen- 
tric®4:11-18 to metacentric!®!§ with equal 
length arms. The chromosome has rarely 
been described as bisatellited.!® 

The extra chromosome can be transmit- 
ted from generation to generation in asso- 
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ciation with various features of the cat- 
eye syndrome.”"!2:18 Perhaps because of 
its minute dimensions, the chromosome 
appears mitotically unstable, so that pa- 
tients often have mosaicism with a nor- 
mal cell line. The origin of the extra 
chromosome is unknown; chromosomes 
7,8 13,015 14,9-14 and 227-2021 have been 
suggested as origins. 

To our knowledge, this is the first re- 
port of a case of typical cat-eye syndrome 
with unilateral ocular retraction syn- 
drome. Although both parents are chro- 
mosomally normal, the maternal grand- 
mother and a maternal cousin have 
distinctive features of the cat-eye syn- 
drome. Cytogenetic investigations ex- 
clude some possibilities for the origin of 
the abnormal chromosome and help ex- 
plain how it can be passed through seem- 
ingly normal carriers. We also suggest 
that the extra chromosome alters the rate 
of cell division and thus causes the char- 
acteristic malformations during embryo- 
genesis. 


CASE REPORT 


This girl (proband III-4, Fig. 1), with a birth 
weight of 2.47 kg, had been the product of an 
unremarkable full term pregnancy; at her birth, her 
father was 31 years old and her mother was 30 years 
of age. Abnormalities noted shortly after birth in- 
cluded coloboma of the right iris (Fig. 2, left), 
preauricular pit on the right side (Fig. 2, right), anda 
type 2 imperforate anus?? with anoperineal fistula 
and short perineal body. A surgical cutback proce- 
dure and short-term anal dilation were done. An 
intravenous pyelogram was normal. 

At age 4 years 11 months the child’s height was 
10€ cm (60th percentile), weight was 16 kg (10th 
percentile), and head circumference was 50 cm (40th 
percentile). Blood pressure was 90/55 mm Hg in 
each arm. Results of cardiac examination and the 
remainder of the physical examination were normal. 

Visual acuity was R.E.: hand movements, and 
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FRC = systemic anomalies (including preauricular skin pits, 


imperforate anus, annular pancreas ) 


< = abortion 


LJ or O = not examined, normal by history E „© = chromosomally abnormal in all cells 


Gy = complete syndrome 
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Fig. 1 (Weleber, Walknowska, and Peakman). Pedigree of family. 


L.E.: 6/10 (18/30). Because of inability to fixate and 


bizarre retinal reflex, cycloplegic retinoscopy of the 


right eye was difficult, but results were within 0.5 


diopter of plano. Refractive error of the left eye was 
+.25 sphere. The right globe was microphthalmic (4 
mm shorter in the anterior-posterior dimension on 
ultrasound), and corneal measurements horizontally 
were 8 mm in the right eye, and 11 mm in the left 
eye. There was mild enophthalmos with a narrow 
palpebral fissure of the right eye. A large inferior- 
nasal coloboma of the right iris extended posteriorly 
to include the ciliary body, choroid, retina, and optic 
nerve. A glial remnant of the hyaloid artery extended 
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Fig. 2. (Weleber, Walknowska, and Peakman). Left, Note coloboma of iris, narr 


anteriorly from the right disk into the vitreous (Fig. 
3, left). The left eye had a round, 7 disk-diameter- 
sized coloboma of the choroid and retina positioned 
inferior-nasally (Fig. 3, right). There was a variable 
extropia, and a right hypertropia, which was greater 
on upgaze and to the left. Adduction and, to a lesser 


extent, abduction of the right eye were limited. 


Extreme left gaze produced retraction of the a 
globe with further narrowing of the palpebral fis- 
sure (Fig. 4). | 

The child’s development has been normal and she 
currently attends public preschool without difficul- 
ties. 
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mild enophthalmos, and exotropia of the right eye on front view. Right, Preauricular skin pit on right side 


view. 
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Fig. 3 (Weleber, Walknowska, and Peakman). Fundus of right eye (left), and left eye (right). 


Complete dermal prints of the proband, her sib- dren. The proband’s two older non- 


lings, and parents were obtained. The only unusual ; . - : f j 
ants at iho behn dermal priet present ib the identical twin sisters (III-2 and II-3) 


proposita, and to a lesser extent in her mother, were Were normal. 
excessive skin creases with hypoplastic ridges in the The mother had congenital aniscoria 


VEE A a region, where the skin was crinkled With the left pupil slightly larger than the 
right, but no coloboma was present. At 
age 35 years she underwent exploratory 

SUBJECTS AND METHODS surgery of the rectum because of an indu- 
Family data—The proband was dis- rated feel to the wall on digital examina- 
covered through a visit by the mother, tion and constriction with barium enema. 

(II-7), to a genetics clinic to obtain infor- No abnormality was found, and results of 

mation concerning the possible recur- follow-up examinations showed no dis- 

rence of similar problems in future chil- ease. The maternal grandmother (1-4) al- 
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Fig. 4 (WeleBer, Walknowska, and Peakman). The nine cardinal positions of gaze. Apparent change in 
pupil size with gaze was iatrogenic (cyclopentolate). Note lighter retinal reflex in colobomatous right eye on 
downgaze and left. 
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legedly had preauricular skin pits and 


“died from metastatic thyroid carcinoma, 


type unknown. Her daughter (II-6) bore a 
son (III-17) who was born with a type 3 
imperforate anus”? requiring a diversion 
colostomy. At age 8 months a secondary 
Soave pull-through procedure was per- 
formed. Postoperative vomiting led to the 
discovery of an annular pancreas. This 
child, now 4 years of age, has esotropia 
and marked hyperopia but no coloboma. 
A maternal uncle to the proband (II-12) 
was found in his late 30s to have medul- 
lary thyroid carcinoma with elevated 
plasma thyrocalcitonin, which reverted to 
normal following thyroidectomy. All sib- 
lings have been tested and found to have 
normal calcitonin levels. Unfortunately, 
only the immediate family of the proband 
was available for chromosomal investiga- 
tion. 

Cytogenetic investigations—Metaphase 
cells were obtained?® and slides were 
stained by one or more of four tech- 
niques?4: QFQ (Q bands by fluorescence 
with quinacrine),2® RFA (R bands ob- 
tained by fluorescence with acridine or- 
ange),26 GTG (G bands by trypsin with 
Giemsa),27 and CBG (C bands by barium 
hydroxide with Giemsa).?® 

Slides from the proband were also stud- 
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ied with immunofluorescent agents di- 
rected against 5-methylcytosine.?? This 
technique appears to stain specifically the 
short arm region of chromosome 15 adja- 
cent to the centromere. 


RESULTS 


Chromosomal studies of 120 peripheral 
lymphocytes and 20 skin fibroblast meta- 
phases from the proband revealed a 47, 
XX karyotype with an extra submetacen- 
tric chromosome, which was smaller than 
a G (21-22) chromosome (Fig. 5). All cells 
showed the extra chromosome. 

Chromosomal preparations of periph- 
eral blood lymphocytes from the mother, 
the father, and the twin sisters of the 
proband were normal with no evidence 
for mosaicism. Skin fibroblasts from the 
mother were also examined and were nor- 
mal. | 

The extra chromosome usually ap- 
peared as a small submetacentric chromo- 
some with satellites on one and some- 
times both arms (Fig. 5). Whether the 
long arm of the extra chromosome pos- 
sessed a cytologic satellite is not certain, 
as the appearance on the long arm was 
more like an amputation stump than a 
true satellite. There were no secondary 
constrictions noted on the long arm. Sat- 
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Fig. 5 (Weleber, Walknowska, 
and Peakman). Giemsa trypsin kar- 
yotype from proband. Extra chro- 
mosome is noted by arrow. 
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Fig. 6 (Weleber, Walknowska, and Peakman), QFQ banding showing extra chromosome (noted with 
arrow) in association with two chromosomes No. 22 (left); chromosomes 22, 13, and 21 (middle); and 


chromosomes 14 and 21 (right). 


ellite association was mostly in relation to 
the short arms. However, in several cells 
there appeared to be satellite association 
also involving the leng arm (Fig. 6). By 
fluorescein microscopy, strands or fila- 
ments extended from the short and long 
arms of the extra chromosome toward the 
satellites on the short arms of adjacent 
acrocentric chromosomes. 

With G-banding, the centromere and 
proximal long arm region were more con- 
sistent with a deleted No. 13 or 14; how- 
ever, the extra chromosome did not repre- 
sent a simple deletion. With Q-banding 





(Fig. 7, left), the extra chromosome ap- 
peared consistent with a deleted chromo- 
some No. 22. However, by R-banding 
(Fig. 7, right), the extra chromosome did 
not appear like No. 22 and could not be 
definitely identified as derived from any 
single particular chromosome in the kary- 
otype. There were no bright QFO or RFA 
polymorphisms on the extra chromosome 
or on the short arms of the acrocentric 
chromosomes (Nos. 13-15, 21, and 22) in 
the patient or either parent. 

C-banding in optimally differentiated 
cells showed clearly the presence of two 
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Fig. 7 (Weleber, Walknowska, and Peakman). Metaphase spread from proband with sequential QFQ and 


RFA banding. Arrow points to small chromosome. 
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21 22 
separate heterochromatic bands, one 


slightly wider than the other. (Figs. 8 and 
9). Thus, the extra chromosome appeared 
to have at least two chromosomal seg- 
ments, both of which include constitutive 
heterochromatin. 

The abnormal chromosome may repre- 
sent the short arm plus part or all of the 
centromeric region of No. 22 fused to, for 
example, the short arm plus the centro- 
meric region of either No. 14 or 13. A 
small amount of long arm material from a 
D (13 or 14) chromosome or, less likely a 
G (21-22) chromosome apparently sepa- 
rates the two centromeric regions. From 
the RFA banding it would appear that no 
sizeable amount of No. 22 long arm mate- 
rial is present on the extra chromosome. 

Slides were examined by immuno- 
fluorescent techniques with anti-5-methyl- 
cytosine. The extra chromosome did not 
bind the antibody, thus providing evi- 
dence against the extra chromosome 
being derived from the short arms of 
chromosome No. 15. 


DISCUSSION 


The clinical syndrome—Certain fea- 
tures of the cat-eye syndrome are atypical 
of a partial trisomic chromosomal abnor- 
mality. Individuals with cat-eye syn- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1977 


Fig. 8 (Weleber, Walknowska, 
and Peakman). Partial karyotype 
with sequential QFQ and CBG 
banding of metaphase spreads from 
two cells from proband. 


drome are often mentally normal or near 
normal. The syndrome is associated in 
most cases with an extra, small chromo- 
some; although typical cat-eye syndrome 
has been reported with normal chromo- 
somes.2° The chromosomal abnormality 
is not necessarily present in all ancestors 
in line with a phenotypically affected 
relative.!8 The extra chromosome may 
even be present in phenotypically normal 
family members.?’?® 

There is a high degree of chromosome 
mosaicism,2!2 and a tendency for those 
carrying the chromosomal abnormality 
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Fig. 9 (Weleber, Walknowska, and Peakman). 
CBG banding showing optimal differentiation of the 
two centromeric heterochromatin regions. 
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without mosaicism to have more severe 
features. In the present family, a chromo- 
somally normal individual with pheno- 
typically abnormal relatives had a chro- 
mosomally abnormal child. 

Although strabismus®511-12:18 and 
incomitant vertical and horizontal stra- 
bismus*! have been noted in the cat-eye 
syndrome (the latter in three cases), 
Duane’s or ocular retraction syndrome 
has not been previously reported. 

The only case aside from the pres- 
ent with a congenital pancreatic abnormal- 
ity was that of Freedom and Gerald,4 
in which there was a partial annular 


pancreas. 


Phenotypic overlap—Some investiga- 
tors believe clinical features seen in cat- 
eye syndrome and in trisomy No. 22 over- 
lap.?° Vianello and Bonioli®2 surveyed 
trisomy No. 22 and found 13 of 18 report- 
ed cases had either preauricular skin tags 
or sinuses, or both; and 19 of 19 had 
anti-mongoloid palpebral slant, a feature 
noted in many cases of cat-eye syn- 
drome.!®1!720 Uveal coloboma has been 
reported only once, in a case which ap- 
pears by Q staining to represent complete 
trisomy 22.33 Imperforate anus has not 
been found in any case of trisomy 22, 
although a short perineal body has been 
reported.*4 Although some cases are diffi- 
cult to categorize, we believe that trisomy 
22 and cat-eye syndrome are separate en- 
tities. 

Embryology—tThere are several possi- 
ble causes of the ocular retraction present 
in our patient. Microphthalmia can occur 
secondary to a colobomatous defect. With 
a grossly microphthalmic, colobomatous 
eye, the development of the ocular mus- 
cles may be abnormal and formation of 
aberrant fibrous tissue may contribute to 
the retraction present on adduction. Alter- 
natively, embryologic development of the 
oculomotor nerves may be abnormal, re- 
sulting in patadoxical co-contraction. The 
extraocular muscles are innervated from 
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growth af nerves from the brain to the 
respective muscle primordia sequentially, 
beginning at about four weeks of embry- 
onic development. The embryonic eho- 
roidal fissure normally closes from the 
fifth to seventh week, (10 to 18 mm 
stage),°€ thus establishing that the anoma- 
lies of cat-eye syndrome result from influ- 
ences active in early embryogenesis. 

Annular pancreas is a congenital abnor- 
mality that occurs during the fifth to sixth 
week and results from defective migra- 
tion of the primitive ventral anlage of the 
pancreas.*7 Imperforate anus results from 
defective caudal migration of the uro- 
rectal septum, a process involving pro- 
gressive fusion of the lateral ridges.?8 If 
the descending urogenital septum is ar- 
rested (for example, by defective fusion) 
during the sixth or seventh week, higher 
anal defects (such as in III-17) will result, 
whereas failure occurring later in the 
eighth or ninth week will result in perine- 
al fistula (such as in the proband, III-4).38 
The rectal constricture, present in the 
mother of the proband (II-7) may repre- 
sent a subtle congenital anomaly of this 
sort. 

Cytogenetic considerations—Supernu- 
merary chromosomes associated with 
clinical abnormalities are usually not in- 
herited from one generation to another. 
How does one explain the transmission of 
the cateye syndrome through individuals 
who are phenotypically normal or chro- 
mosomally normal, or both? Undetected 
mosaicism may have been present at one 
time so that, as the individual ages, selec- 
tion against abnormal cells in vivo may 
decrease the proportion of cells carrying 
the extra chromosome until it becomes 
detectably rare.3? Also, with prolonged 
culture, the normal cell population may 
have a growth advantage in vitro over the 
partially trisomic cell line.4° Alternative- 
ly, the extra chromosome may reflect 
some other more basic genetic defect in- 
herized as an autosomal dominant trait 
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with incomplete penetrance and variable 


- expressivity. It is conceivable that the 


basic underlying cytogenetic process in 
catteye syndrome is a heritable fragile site 
(perhaps involving chromosome No. 14), 
such as occurs on the long arm of chromo- 
some No, 16.4! Two other mechanisms for 
formation of an extra small bisatellited 
chromosome should be mentioned. Peri- 
centric inversion with crossover within 
the inversion loop and meiotic nondis- 
junction, may explain a small extra bisa- 
tellited chromosome.42, However, the 
extra chromosome produced in this fash- 
ion is monocentric and hence differs from 
our case. Paracentric inversion with 
crossover within the inversion loop will 
form a small dicentric bisatellited chro- 
mosome, but in this case the satellited 
arms are identical in size and morpholo- 
gy, clearly different from our case. 

One cytologic feature of our case helps 
explain how certain individuals with the 
chromosome may appear phenotypically 
normal. If the extra chromosome is com- 
posed of two acrocentric short arms with 
at least part of the centromere region from 
each, then the extra chromosome is most- 
ly heterochromatin. This may have arisen 
from a translocation involving a splitting 
of the centromere similar to that occur- 
ring with Robertsonian fusion, with part 
being translocated to the centromere- 
containing fragment of the other chromo- 
some involved in the translocation, thus 
forming a dicentric chromosome. Dicen- 
tric chromosomes are highly unstable and 
often break during somatic cell division. 
However, if the centromeres are close to 
one another or if one centromere is inac- 
tive and prematurely separates before an- 
aphase, separation of chromatids can take 
place without altering the basic structure 
of the dicentric. Such mechanisms may 
explain the apparent ability of a familial 
extra bisatellited chromosome to survive 
repeated duplication and cellular divi- 
sion.*8 
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Individuals with the extra chromosome 
in cat-eye syndrome are often mentally 
normal or near normal, in marked contrast 
to the severe retardation seen with other 
partial trisomic states. This is consistent 
with the concept that most of the extra 
chromosome in cat-eye syndrome is con- 
stituitive heterochromatin composed of 
reiterative DNA sequences. The extra 
chromosome in cat-eye syndrome may 
result in mild aberrations in the rate of 
cell division and thus cause delayed clo- 
sure of certain embryonic processes or 
tissue planes. For example, there is evi- 
dence in trisomy 21 and trisomy 1844 and 
trisomy C45 that the Gə interval of the 
intermitotic period may be delayed, as 
compared to normal. Other studies have 
indicated that cell lines with two or three 
X chromosomes, such as 46, XX or 47, 
XXX, undergo a longer G, phase than 45, 
XO cells.4® Certainly coloboma, imperfo- 
rate anus, annular pancreas, and certain 
forms of renal or cardiovascular anoma- 
lies can be explained by failure of cellular 
proliferation, and fusion of embryonic 
clefts, or interaction with other tissue 
planes, or both. Thus, these congenital 
defects may relate to minor abnormalities 
in cellular interactions and cell prolifera- 
tion, without involving abnormalities of 
intracellular metabolism or function 
which could result in more severe system- 
ic disease and mental retardation. 

Milder features in patients demonstrat- 
ing mosaicism with normal cell lines can 
be explained by a corollary to the hypoth- 
esis that the extra chromosome produces 
congenital anomalies by interfering with 
mitosis. Assuming the extra chromosome 
to be lost during subsequent mitosis, the 
“ceiling” for the rate of cellular prolifera- 
tion or the impediment to cell-cell inter- 
action would be lifted and embryogenesis 
could proceed normally. 

The RFA banding in our case casts 
doubts upon the assumptioh that the extra 
chromosome in cat-eye syndrome is sim- 
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ply an extra, partly deleted chromosome 
No. 22.7221 It is unlikely in our patient 
that the extra chromosome is formed by 
simple deletion of No. 22. The possibility 
remains that deletion of part of a chromo- 
some somehow alters the staining charac- 
teristics of that chromosome by acridine 
orange. It may not be a valid assumption 
that a fragment of a chromosome should 
stain identically to that segment when it 
is part of an intact chromosome. Never- 
theless, it is more likely that the cat-eye 
chromosome, at least in our patient, is 
composed of short arm material plus cen- 
tromeric heterochromatin derived from 
acrocentric interchange or translocation. 
The many cases of so-called cat-eye syn- 
drome may represent considerable chro- 
mosomal “heterogeneity.” We would 
strongly urge all investigators studying 
patients with cat-eye syndrome to have 
chromosome preparations banded by 
multiple techniques, including the RFA 
method, so that maximal separation of 
otherwise similar chromosomes will be 
possible. 


SUMMARY 


Using multiple chromosomal banding 
techniques, we studied a child with typi- 
cal cat-eye syndrome and ocular retrac- 
tion syndrome. Although the mother was 
chromosomally normal, other maternal 
relatives showed features of the cat-eye 
syndrome, suggesting the basic abnor- 
mality is heritable. The abnormal chro- 
mosome in our case was most likely the 
product of reciprocal translocation where 
short arm plus centromeric chromatin 
from two separate acrocentric chromo- 
somes fused together. The chromosomes 
involved were probably No. 22 and either 
Nos. 13 or.14. The basic underlying de- 
fect in cat-eye syndrome may be a herita- 
ble fragile site or some other predisposi- 
tion leading to complex chromosomal in- 
terchange. 
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CYCLOSCOPY AND FLUORESCEIN CYCLOSCOPY 


OF THE CILIARY PROCESS 


K. MIZUNO, M.D., M. ASAOKA, M.D., AND S. Murol, M.D. 


Sendai, Japan 


In a previous paper,! we reported the 
basic techniques and some clinical as- 
pects of cycloscopy and fluorescein cy- 
closcopy. Precise observations and mag- 
nified photography of the normal and 
pathologic features of the ciliary body 
have been unsatisfactory because of the 
low magnification of the Hirano’s gonio- 
lens. To overcome this disadvantage, we 
designed a new magnifying gonio-cyclo- 
scope for viewing both the ciliary process 
and anterior chamber angle under higher 
magnification, as well as for taking cyclo- 
grams and fluorescein cyclograms with 
better resolution. 


SUBJECTS AND METHODS 


The gonio-cycloscope consists of a +5 
diopter lens, a hollow funnel, mirrors, 
a plastic cover for the funnel, and an 
indenter (Figs. 1 and 2). Unlike the Gold- 
mann three-mirror lens, the convex con- 
tact lens and hollow funnel make it possi- 
ble to magnify the object about 1.5 times. 
There are two mirrors. The first mirror is 
placed at an angle of 51 degrees to the 
front surface, and the second mirror is 
placed at an angle of 48 degrees at right 
angles to the former. The first mirror is 
used to view the ciliary process, and the 
second, the angle. A T-shaped indenter is 
attached to the funnel, at a position oppo- 
site the first mirror, for depressing the 
sclera at a point 3 to 6 mm from the 
corneoscleral limbus by means of several 
adjusting screws, so that both static and 
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Fig. 1 (Mizuno, Asaoka, and Muroi). Magnifying 
gonio-cycloscope. Lateral (left) and inner view 
(right). 


kinetic cycloscopy may be performed, 
This indenter can be used for indentation 
gonioseopy by using the second mirror. 
The indenter is detached from the funnel 
during standard fluorescein cycloscopy or 
simple gonioscopy. 

The cycloscopic and fluorescein cyclo- 
scopic examinations proceeded as cau- 
tiously as those previously described.! 

About 70 normal subjects, ranging in 
age from 6 to 80 years, were examined 
through the gonio-cycloscope. Of these, 
seven subjects between 16 and 25 years 
who had a wider iridolenticular space 
were selected as candidates for fluoresce- 
in cyclescopy because their ciliary pro- 
cesses were readily visible through the 
gonio-cycloscope without indentation. 
Using a Zeiss photoslit lamp, fluorescein 
cyclograms were taken every eight sec- 
onds after injection. 

These seven subjects wnderwent two 
tests concerning aqueous humor produc- 
tion: (1) In order to observe the effects of 
artificially induced increased intraocular 
pressure (IOP) on fluorescein cvcloscopy, 
the Mikuni suction cup was placed on the 
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temporal sclera, and the IOP was in- 


-_ creased to 30, 40, and 50 mm Hg or more. 


Then fluorescein cycloscopy was per- 
formed after injecting 10 ml of 5% sodi- 
um fluorescein. The suction cup was cali- 
brated with respect to IOP: the gonio- 
cycloscope and suction cup were placed 
on the temporal and nasal sides of the 
sclera, respectively; the Perkins hand- 
held applanation tonometer was placed 
on the cornea; and the graduation re- 
quired to produce a predetermined in- 
creased IOP was determined. Therefore, 
the artificially produced IOP was an esti- 
mate. (2) To examine the effect of osmotic 


- changes in the blood plasma during fluo- 


rescein cycloscopy, the same subjects 
took the water drinking and glycerol in- 
gestion tests, but not on the same day. In 
both tests, subjects consumed a liter of 
water 30 minutes before fluorescein cy- 
closcopy or 1 g/kg of 50% glycerol, one 
hour before the test. The first time fluo- 
rescein appeared in the tips of the ciliary 
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Fig. 2 (Mizuno, Asaoka, and Muroi). Schema of 
gonio-cycloscope consisting of a +5 diopter lens, a 
hollow funnel, mirrors, a plastic cover, and an 
indenter. 
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process was measured by a stopwatch. 
The first time fluorescein appeared with- 
out osmotic changes was measured in the 
same subjects as a control. 


RESULTS 


With a 1.5 times magnification, we were 
able to detect pigment clumps in the 
trabecular meshwork up to 37.5 times of 
magnification when a magnification set- 
ting of 25 times on a Zeiss slit lamp was 
used. We took photographs with a 6 times 
overall magnification on the film. 

Since laterally situated ciliary pro- 
cesses are less visible through the gonio- 
cycloscope than the upper and lower 
positions, maximal mydriasis and even 
harder indentation on the sclera or tilting 
of the gonio-cycloscope were commonly 
required. 

As the indenter was moved backward 
from the corneoscleral limbus, the front 
surface of the ciliary process to a part of 
the pars plicata was viewed consecutive- 
ly. The color and the optical resolution of 
details of the ciliary body suffered from 
distortion caused by aberrations within 
the peripheral zone of the lens in patients 
whose iridolenticular space was narrower 
or absent. 

Age—In the 6- to 15-year-old children, 
the ciliary processes were slimmer, short- 
er, and more sharply tipped than those in 
an adult. Ciliary folds appeared in the 
base in this stage. The ciliary process and 
base were dark brown to brown (Fig. 3, 
A). In 16- to 25-year-old subjects, the 
ciliary process was taller than that in a 
child and ciliary folds developed in both 
the ciliary processes and bases with 
brown coloration. 

In these two age groups the ciliary 
processes caused the lens equator to be- 
come depressed by indentation because 
of the flexibility of the lens cortex. In 
a rare instance in a 17-year-old boy 
whose eyes were otherwise hormal, cyclo- 
scopy revealed one cyst in the lower tem- 
poral quadrant of the corona ciliaris 
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Fig. 3 (Mizuno, Asaoka, and Muroi). Age changes in the ciliary processes of normal subjects. A, 
Cyclogram of a 6-year-old boy reveals shorter and slimmer ciliary processes. R, Cyclogram of a 
| 7-year-old boy reveals a cyst (arrow) that arose in the valley setween the normal ciliary processes. Note 
the pigmented cyst wall. C, Cyclogram of a 37-year-old man reveals the fully developed ciliary 
processes. D, Cyclogram of a 64-year-old woman reveals t2 hypertrophic ciliary processes. A part of 
the vascular loops is visible through the depigmented epithe ium. E, Cyclogram of the shallow anterior 
chamber of a 67-year-old woman. The elongated hyperceaphic ciliary process is visible through the 
miotic pupil. F, Cyclogram of a 68-year-old man reveals that a spherical white tumor rising from the 
ciliary process is Fuchs’ benign epithelioma. 
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in each eye. These cysts arose in the 
base between the ciliary processes. The 
walls of the cysts were partly composed 
of pigment, and the contents were 
clear. Except for the cysts, his ciliary pro- 
cesses were normal in shape and color 
(Fig. 3, B). 

In 26- to 45-year-old subjects, the cili- 
ary process increased in bulk and elongat- 
ed, and the ciliary folds were so well 
developed that they looked more 
branched in both the ciliary processes 
and bases (Fig. 3, C). In 46- to 60-year-old 
subjects, the ciliary process was grayish 
brown with frequent small white patches 
in the tips or ciliary processes. Thus, 
some degree of depigmentation of the 
ciliary processes occurred in some per- 
sons aged 50 or older and in almost all 
subjects over 60 years of age; it likely 
affected the lower part of the ciliary body. 
The ciliary processes in these subjects 
became ragged, moth-eaten, and irregular 
in patches, until the entire pigmentation 
was lost; such cases seemed to be associ- 
ated with much atrophy of the stroma, so 
that, by concurrent examination of the 
ciliary processes by light reflected from 
the lens, they were replaced by a gray 
pellucid substance. Diffuse depigmenta- 
tion with hypertrophy was frequently 
seen throughout the ciliary processes in 
60- to 70-year-old people. Those changes 
were most marked in women; their pro- 
cesses became semitransparent and some 
blood vessels were identifiable through 
the depigmented epithelium (Fig. 3, D). 
In later adulthood, the ciliary processes 
also increased in bulk and elongated for- 
ward, becoming more delicate, and 
branched right up to the margin of the 
lens, running inward and forward toward 
the iris. Hence, the processes became 
more visible with the gonio-cycloscope 
even without maximum mydriasis: this 
was true especially in subjects whose 
anterior chambers were shallow, whereby 
the tip of the ciliary process could be seen 
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through he small pupil (Fig. 3, E). Some- 
times, bdloon-like elevations of transpar- 
ent cysts arising in the base were found 
that readhed considerable size. At other 
times, a lefinite massive tumor appeared. 
A grayisi-white, spherical tumor arising 
from the-ciliary process seen in one senile 
man (Fa. 3, F) was probably Fuchs’ 
benign @pithelioma. 

Fluorescein cycloscopy—The IOP was 
increase | from 20 to 23 mm Hg by simply 
placing the gonio-cycloscope on the 
globe. This IOP was considered normal 
because of an unavoidable artifact that 
appeared under present conditions. In 
normal _ 6- to 25-year-old subjects, the tip 
of the eiliary process was first stained 
lineally >or spottily with fluorescein, ten to 
15 seconds after injection. Fluorescein 
spread round the tip during the next 30 
seconds At that time, a radial continuous 
flow of fuorescein from the tip to the lens 
equator occurred (Figs. 4 and 5). These 
phenone=na never occurred simultane- 
ously ir all processes, but instead some 
staggering always occurred at the earliest 
appearance of fluorescein. Subsequently, 
fluorescein seemed to accumulate around 
the lens equator, forming a fluorescent 
zone inthe posterior chamber two to five 
minutes after injection. Thereafter, this 
fluorescein became diffused in the poster- 
ior and anterior chambers, making it im- 
possible to ascertain other aspects of fluo- 
rescein staining in the ciliary process. 
The cil=ary process, except the tip and its 
vicinity was not heavily stained and 
leaked duorescein in the normal subject. 
When tne IOP was increased artificially, 
leakage of fluorescein from the tip began 
to decrease at the presumed IOP of 30 
mm He (Fig. 6), decreasing significantly 
at about 40 mm Hg so that continuous 
flow of fluorescein from the ciliary pro- 
cess toward the lens equator did not ap- 
pear uatil two minutes later. Leakage 
stoppec completely at about 50 mm Hg or 
more (Fig. 7). 











Fig. 4 (Mizuno, Asaoka, and Muroi). Fluorescein 
cyclogram of a 16-year-old girl, 32 (A), 48 (B), 72 (C), 
and 120 (D) seconds after injection. 


The mean time of earliest appearance of 
fluorescein in the tip of seven subjects (16 
to 25 vears old), before the osmotic 
changes in the plasma occurred, was 14.9 
+ 1.5 seconds When these subjects took 
the water drinking test, fluorescein stain- 
ing appeared in the tip and spread around 
it at 8.7 + 1.1 seconds, leaking into the 
posterior chamber during the next ten to 
20 seconds so that the posterior chamber 
was significantly fluorescent after injec- 
tion, but dimimishing within five minutes 
after injection. The tip barely stained 
with fluorescein at 41.1 + 3.0 seconds 
after the subjects had been given glycerol. 
A little leakage occurred which resulted 
in a slight accumulation of fluorescein 
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around the lens equator. These results are 
summarized in Figure 8. 


DISCUSSION 


This gonio-cycloscope improves mag- 
nified visualization of the ciliary body. 
The examination can be done at a smaller 
angle of incidence, offering these advan- 
tages: (1) The biomicroscopic visual field 
is considerably expanded by using a T- 
shaped indenter. (2) The magnification of 
this gonio-cycloscope is 1.5 times, or al- 
most fourfold, that of the conventional 
Goldmann three-mirror lens with a mag- 
nification of 0.4. Thus, the posterior 
chamber sections otherwise invisible by 
biomicroscopy become visible in detail 
with the slit lamp. (3) More detailed 
fluorography of the ciliary body is now 
available. (4) Magnified photography of 





Fig. 5 (Mizuno, Asaoka, and Muroi). Fluorescein 
cyclogram of a 26-year-old man, 30 (A), 62 (B), 118 
(C), and 190 (D) seconds after injection. 
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Fig. 6 (Mizuno, Asaoka, and Muroi). Fluorescein 
cyclogram of a 24-year-old man, 8 (A), 16 (B), 32 (C), 
64 (D), and 80 (E) seconds after injection; IOP was 
about 30 mm Hg. Fluorescein staining and leaking 
are decreased and delayed compared with those in 
an eye with normal IOP. 


the ciliary process is easily performed. 
Moreover, with regular use, this gonio- 
cycloscope is no more difficult to use than 
performing standard photography of the 
chamber angle. 

Thus, biomicroscopy of the ciliary 
body is no longer confined to exceptional 
cases such as iris coloboma, iridodialysis, 
or aniridia, and is useful in routinely 
examining the ciliary body. 

Senile changes visible by gonio- 
cycloscopy in the ciliary body may be 
typical of senile pathology of the ciliary 
body. The stroma of the ciliary body 
becomes dertser as the loose cellular tis- 
sue gives way to more compact connec- 


20~23 about 30 about 40 mmHg 


Fig. 7 (Mizuno, Asaoka, and Muroi). Schemas of 
fluorescein cyclograms in eyes with normal and 
increased I1OPs, 


tive tissue.2 Hyaline and fatty degenera- 
tion may also be responsible for this 
bulky appearance. In addition, senile de- 
generative changes may occur not only in 
the nonpigmented but also in the pig- 
mented epithelium of the ciliary process, 
so that these changes may be associated 
with a blistered or translucent ciliary 
process. In these instances, the hyperpla- 
sia is presumably caused by the irritative 
substamces in the sclerotic process of se- 


control 


water 
drinking 


glycerol 
ingestion 
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Fig. 84(Mizuno, Asaoka, and Myroi). Note the first 
time fluerescein appeared in the ciliary process with 
or without osmotic changes in the blood plasma of 
seven subjects. Each symbol represents the first time 
for eaca subject. The mean time of controls is 14.9 + 
1.5 (S.D.), that of glycerol ingesting is 8.7 + 1.1 
(S.D.), and that of water drinking is 41.1 + 3.0 
(S.D.); P<.001. 
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nescence, and depigmentation is proba- 
bly caused by sclerosis of the underlying 
blood vessels. Cysts of the ciliary body 
are ‘not rare in people over 60 years of age, 
and they appear as semitransparent vesi- 
cles without any pigment, unlike the cysts 
observed in our 17-year-old subject. The 
histology and nature of cysts of the ciliary 
body has caused much controversy, but 
long-standing mild irritation might be 
responsible for senile cysts. Gärtner? be- 
lieved that the nodules of Fuchs’ benign 
epithelioma frequently seen in the eyes of 
elderly individuals at autopsy are not true 
tumors, but are caused by a localized 
amyloidosis of the senile ciliary body. 
Thus, cycloscopy discloses many senile 
pathologic changes in the ciliary proc- 
ess; otherwise they are seen incidentally 
in the histological examination of the 
globe. 

The ciliary process is often visible 
through a small pupil in an eye with a 
narrow angle. Senile hypertrophy of the 
ciliary process or forward displacement 
of the lens, or both, may be predisposing 
factors to an attack of angle-closure glau- 
coma (unpublished data). 

In fluorescein cycloscopy, fluorescein 
first appeared in and around the tips of 
the ciliary processes and subsequently 
leaked into the posterior chamber. This 
may be causally compatible with the re- 
sults of histochemical studies of enzymes 
on the ciliary processes obtained by 
Shiose and Sears*> who demonstrated the 
activity of adenosine triphosphatase 
(ATPase) and succinic dehydrogenase in 
the tip of the ciliary process compared 
with that in the rest of the ciliary process. 
Therefore, the tip may be rich in energy- 
supplying enzymes and may play a pri- 
mary role in @queous production. 

The cause for a radial flow of fluores- 
cent aqueous humor from the tips toward 
the lens equator is unclear. However, 
viewed from the front of the zonules, the 
ciliary processes protrude through the 
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gaps in the zonules. Accordingly, the 
fluorescent aqueous humor, leaked from 
the tips, may accumulate particularly 
in the gaps, presenting a radial flow 
pattern. 

Aqueous inflow into the eye consists of 
secretion and ultrafiltration.® The portion 
of inflow derived from secretion is con- 
stant (range, 10 to 35 mm Hg) whereas 
ultrafiltration decreases with increasing 
IOP.? Therefore, the effect of elevated 
IOP seen by fluorescein cycloscopy sug- 
gests a change in the ultrafiltration mech- 
anism, or the presumed blood pressure of 
the ciliary arterioles ranges from 30 to 50 
mm Hg. 

The effects of changing the normal os- 
motic pressure relationship between plas- 
ma and intraocular fluids were well exem- 
plified by fluorescein cycloscopy after the 
water drinking and oral glycerol tests. 

Although the present experiments con- 
cerning aqueous inflow were undertaken 
under unsatisfactory conditions such as 
artificial increased IOP caused by placing 
the gonio-cycloscope on the globe and by 
a mydriatic agent, when the results ob- 
tained from cycloscopy and fluorescein 
cycloscopy are considered with those 
from complementary conventional physi- 
ological and clinical examinations, much 
clearer information concerning the for- 
mation of aqueous humor will be avail- 


able. 


SUMMARY 


A new gonio-cycloscope that magnifies 
an object up to 1.5 times was designed to 
observe the ciliary processes and chamber 
angle. As a result of aging, the ciliary 
process became hypertrophic and more 
branched with discoloration. Leakage of 
fluorescein from the ciliary process de- 
creased as intraocular pressure artificially 
increased, stopping completely at 50 mm 
Hg or more. Water drinking accelerated 
fluorescein leakage, while ‘oral glycerol 
diminished it. 
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OPHTHALMIC MINIATURE 


In false sight, imaginary objects float bezore the sight; or, at other 
times, objects assume imaginary forms and qualities. The latter 
species has been divided in cases where the objects that are 
supposed to be seen have no real existence, and in cases where 
actual objects have assumed qualities that do not appertain to them. 
The first are termed ocular phantasms or spectres; the latter, ocular 
transmutations or illusions. These spectres sometimes form dark 
spots, called by physicians muscae volitantes. In another species, a 
network seems to be spread before the eyes; hence called visus 
reticularis. In a third form sparks scintillate, and this appearance is 
experienced when the eye has been struck. The eye is also troubled 
with an imaginary sense of dazzling, constituting the myrmaryge of 
the Greek writers; at other times, an iridescent appearance, exhibit- 
ing the colours of the rainbow, is experienced, although sometimes 
this impression is confined to a single colour. Dr. Heberden relates 
the case of a lady of advanced age, lodging on the eastern coast of 
Kent, in a house that looked immediately upen the sea, and exposed 
to the glare of the morning sun. The curtains of her room were 
white, a circumstance which added to the intensity of the light. 
When she had been there about ten days, she observed one evening, 
at the time of sunset, that first the fringes of the clouds appeared red, 
and soon after the same colour was diffused over all the objects 
around her, especially if they were white. This lasted the whole 
night, but in the morning her sight was again perfect. This alterna- 
tion of morbid and sound sight prevailed the whole time the lady 
resided on the coast, which was three weeks: and for nearly as long 
after she left it, at which time it ceased suddenly of its own accord. 

J. G. Millimgen, Curiosities of 
Medical Experience 
. London, Richard Bentley, 1839 


er Soe Ct. i 5 


~ 
= 


au al 


> 


wr 


ya = 


REW 


CORNEAL SENSATION IN ADIE’S SYNDROME 


JOHN J. PURCELL, JR., M.D., JAY H. KRACHMER, M.D., 
AND H. STANLEY THOMPSON, M.D. 
Iowa City, Iowa 


The lesion producing Adie’s tonic 
pupil is in the ciliary ganglion or in the 
short ciliary nerves.! This conclusion is 
based on the following observations: It 
would be difficult to produce a unilater- 
al internal ophthalmoplegia, completely 
sparing the extraocular movements, with 
a lesion in any other location?; the super- 
sensitivity of the iris sphincter to cholin- 
ergic substances in Adie’s syndrome is 
evidence of a peripheral denervation’; 
injury or infection in the orbit can pro- 
duce a clinical picture indistinguishable 
from Adie’s tonic pupil4*-§; and fewer 
neurons remain in the ciliary ganglion on 
the side of the Adie’s pupil than on the 
normal side. 

In this study we attempted to strength- 
en Hutchinson’s? original argument by 
showing that the sensory fibers passing 
through the ciliary ganglion might also be 
damaged in Adie’s syndrome. 

The ciliary ganglion has three roots: a 
parasympathetic root, a sympathetic root, 
and a long sensory root. In man the sen- 
sory root carries sensory centripetal fibers 
from the eyeball via the short ciliary 
nerves, the most important of which are 
derived from the cornea.!® 

If the lesion causing Adie’s tonic pupil 
is indeed in the ciliary ganglion, a certain 
amount of decreased corneal sensation 
might be expected since the sensory 
nerves pass through this ganglion. Such 
an association has been reported in a 
patient who had an Adie-like syndrome." 
The patient later developed a light-near 
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dissociation, a small pupil, and the corne- 
al hypesthesia persisted. (P. C. Wellings, 
personal communication, 1975). 

This study was undertaken to deter- 
mine if there was an interference with the 
sensory supply to the cornea in patients 
with Adie’s tonic pupil. 


SUBJECTS AND METHODS 


We studied 17 patients with unilateral 
or bilateral Adie’s pupil as previously 
documented by history, slit-lamp exami- 
nation, pharmacologic testing, and pupil- 
lography. The duration of the Adie’s 
pupil was from ten days to five years. 
Patients were included in the study only 
if they had received no eyedrops for the 
preceding week, did not wear contact 
lenses, had no previous ocular surgery, 
and had no evidence of corneal disease. 

The patients were told not to give any 
information to the examiner except their 
names and ages. Each patient was exam- 
ined at the slit lamp under direct visual- 
ization and instructed to tap the table 
with a coin if he felt anything touch his 
eye. The right eye was examined first in 
all patients. The cornea was stimulated 
with the Cochet-Bonnet esthesiometer.'” 
This instrument consists of a nylon mon- 
ofilament 0.12 mm in diameter, which can 
be varied in length so that the pressure 
applied against the cornea may vary from 
11 mg to 200 mg/0.0113 mm? (scale read- 
ing 6.0 to 0.5 cm). To obtain a measure- 
ment, the nylon filament was moved 
slowly until it just touched the cornea. 
Contact with the cornea was observed 
with the slit lamp at a slightly oblique 
viewing angle. At the end point the nylon 
bristle was bent about 5 degrees from the 
perpendicular. Great care was taken not 
to drag the filament across the cornea 
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because this elicited a response in practi- 
cally all the patients. The esthesiometer 
was applied two to four times around 
each clock hour position of the cornea in 
each eye. 

The point tested in each clock hour 
wedge was near the peripheral cornea, 
about 3 mm from the corneoscleral lim- 
bus. It was necessary to adjust the slit 
lamp frequently and to have the patient 
look in different directions. If an area of 
decreased sensation was noted, increas- 
ing amounts of pressure were applied (by 
shortening the nylon bristle by 0.5-cm 
increments) until sensation was recorded 
in that area. After both eyes were studied, 
any area of apparently decreased sensa- 
tion was tested against other corneal areas 
in the same eye to see if patients consist- 
ently reported a decrease in corneal sen- 
sation in this area. After completion of 
sensory testing the corneas were exam- 
ined completely to rule out any corneal or 
other anterior segment disease. 

Using this technique, we examined 30 
normal volunteer subjects (60 eyes) after 
their corneas and pupils had been deter- 
mined normal. 


RESULTS 


We examined four men and 13 women 
with Adie’s syndrome whose ages ranged 
from 20 to 58 years. 

Of these 17 patients, four were elimi- 
nated because they had bilateral Adie’s 
pupils, which made comparison difficult. 
One was eliminated because she had dia- 
betes mellitus, a disease associated with 
corneal hypesthesia,!* and one was elimi- 
nated because he had flecked corneal dys- 
trophy, a condition once said to be asso- 
ciated with corneal hypesthesia.'4 Recent 
evidence suggests that corneal sensation 
is normal im fleck dystrophy.!® The data 
of the remaining 11 healthy patients with 
unilateral Adie’s tonic pupil are summa- 
rized in Figure 1. 

We found areas of decreased corneal 


CORNEA IN ADIE’S SYNDROME 


497 


CORNEAL 
SENSATION 


YE ie tame 
CASE AGE SEX INVOLVED ADIES NORMAL ADIES NORMAL ° 


654 666 
1 32 F R.E. e 2 is 
4687 ‘ccc’ 


. 
SPHINCTER 
PALSY 


6 4) ASI» P 
++. 9000 
3 30 =F R.E é sa gee on} 

G666°/ e665 So 90° 

EtA EER 6e 22) 
4 37 A E oe 


Z566 66G 000 
A 6676 

i a h MAT a s 

b666% Sees? £2322 


666 666 122 
á e 1 
6 40 F R.E 5 3 e 6 ti 0 
S066 Nees? 04542 
666 666 09 
7 4g soOF L.E VC AEN 
TOA TO 250° 
356 666 122 
8 20 =F R.E E wees 
66643 \fegc8 Po, 21 
664 66s 000 
9 42 M L.E ‘fat aR 9 
S256 Cees ©5009 
66 666 002 
10 24 F R.E EG a aD 
£6665 Ge 68 06 09 
344 666 101 
4 6 6 6 
n TS E y S 6 ee *) 6 ó 


Fig. 1 (Purcell, Krachmer, and Thompson), Cor- 
neal sensitivity in 11 patients with unilateral Adie’s 
pupils is mapped in both eyes and displayed beside 
a map of the segmental palsy in each eye. In the 
corneal sensation column, 6 designates most sensi- 
tive; 1, leas: sensitive. In the sphincter palsy col- 
umn, 2 des@nates normal sphincter action; 1, di- 
minished; 0. absent. 


sensation in all the affected eyes except 
for one (Patient 3, Fig. 1). The less sensi- 
tive areas of the cornea were first located 
with the esthesiometer, and then ac- 
knowledged by the patient to be less 
sensitive s compared with other areas of 
the same cornea. 

The hypesthesia was ir small areas in 
some patients (Nos. 4-7, and 10) and over 
more extemsive areas in others (Nos. 1, 2, 
8, 9, and 11). The amount of decreased 
sensation varied from severe (Nos. 2 and 
11) to mild (Nos. 5 and 7), and was not 
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related to the amount or distribution of 
the denervation of the iris. 

The cornea is served by many overlap- 
ping nerve twigs, so the boundaries of the 
areas of decreased sensation seem irregu- 
lar and hard to define; they were not 
wedge- or pie-shaped as implied by Fig- 
ure 1. The decrease in sensation was in no 
way related to the duration of symptoms 
and signs in Adie’s tonic pupil. 

Of the 60 normal control eyes exam- 
ined, only six showed an area of slight 
decreased sensation: 5.5 cm in five eyes 
and 5.0 cm in one. None of these patients 
wore contact lenses or had any evidence 
of systemic, corneal, or pupillary abnor- 
malities. 


DISCUSSION 


Although the etiology of Adie’s tonic 
pupil is unknown, the lesion causing the 
condition is thought to be in the ciliary 
ganglion or short ciliary nerves. In these 
nerve bundles, sensory afferent fibers 
from the cornea and motor fibers to the 
iris sphincter run side by side. The obser- 
vation of a patchy corneal hypesthesia in 
patients with Adie’s syndrome supports 
the idea that the damage in Adie’s syn- 
drome is in these nerves or in the ciliary 
ganglion. The decrease in corneal sensa- 
tion is regional, but these regions and the 
denervated segments of the iris sphincter 
are not closely related. 

Although a hand-held Cochet-Bonnet 
esthesiometer is not as sophisticated an 
instrument as that devised by Millodot,'” 
it is a useful way to measure corneal 
sensation. A cotton wisp stroked across 
the cornea did not reveal any diminished 
sensation in most of the patients exam- 
ined. This further indicates the regional 
nature of the defect and stresses the futil- 
ity of studying focal corneal sensitivity 
without a focal stimulus. 

Drugs will readily penetrate a damaged 
cornea. This raises a question: does the 
patchy hypesthesia of the cornea seen in 
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Adie’s syndrome enhance corneal pene- 
tration of drugs enough to account for the 
supersensitivity to methacholine? If this 
were the case, the Adie’s pupil should 
also be supersensitive to adrenergic 
drugs, and should dilate more than the 
normal pupil does with phenylephrine. 
We tested this in three of the patients with 
unilateral Adie’s pupils (Nos. 5, 7, and 8) 
by placing two drops of 1% phenyleph- 
rine in the conjunctival sac of each eye. 
Forty-five minutes later, the normal pupil 
and the Adie’s pupil had each dilated a 
similar amount (Fig. 2), indicating no 
supersensitivity of the Adie’s iris to ad- 
renergic drugs. Therefore, the supersensi- 
tivity to methacholine and to dilute solu- 
tions of pilocarpine in Adie’s syndrome is 
caused by true denervation supersensitiv- 
ity of the sphincter muscle and not by 
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Fig. 2 (Purcell, Krachmer, and Thompson). Adre- 
nergic mydriasis in Adie’s pupils ôf patients 5, 7, 
and 8. Pupil diameters were measured from Polar- 
oid photographs taken in room light before and 45 
minutes after a dose of phenylephrine had been 
placed in each eye. Mean pupil diameters are 
shown. 
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increased drug penetration through an 
abnormal cornea. 

Normal subjects tested by our tech- 
nique were similar to the normal subjects 
of Schwartz!* in that occasional patients 
had a slight (5.5 to 5.0 cm) decrease in 
corneal sensation, although Schwartz's 
figures were for the central cornea. 

In this study one patient (No. 3) had a 
unilateral Adie’s pupil and normal corne- 
al sensation. We presume this is an ex- 
pression of the great variability in Adie’s 
pupil, which is also typical of the sphinc- 
ter involvement. There may have been no 
decrease in corneal sensation; the de- 
crease may have been in an area not 
tested, or it may have been too small to 
detect. 

Only patients with unilateral Adie’s 
tonic pupil were used, so we had built-in 
controls. All the uninvolved eyes in the 
Adie’s patients were normal in that, like 
our normal series, there were no areas of 
the cornea that measured less than 5.0 cm 
with the Cochet-Bonnet esthesiometer. 
Yet ten of the 11 corneas in front of Adie’s 
pupils showed patchy hypesthesia. Be- 
cause the subjective bias of the examiner 
might have influenced the results, the 
examiner tried not to look at the iris or the 
pupillary reaction to light. Although the 
magnification was kept high and the 
focus was on the cornea, it was difficult 
not to see the iris when examining the 
cornea. Occasionally the examiner (J.J.P.) 
knew which eye had the Adie’s before the 
examination was complete. As a test for 
the reproducibility of the observation, 
two of the patients came back for a second 
visit when the examiner had forgotten the 
details of his earlier examination. In both 
cases the same areas of the same cornea 
were found to be relatively hypesthetic. 

The nerves serving corneal sensation 
and the nerves serving the intraocular 
muscles are found together in the ciliary 
ganglion. Our observation that most pa- 
tients with Adie’s tonic pupil have an 
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ipsilateral patchy corneal hypesthesia 
supports the idea that the damage in 
Adie’s tonic pupil is in the ciliary gangli- 
on or short ciliary nerves. A single lesion 
in any other location would be unlikely to 
produce a strictly unilateral internal oph- 
thalmoplegia and simultaneously damage 
some corneal trigeminal afferents (with- 
out any hypesthesia of the brow or face).? 


SUMMARY 


Using the Cochet-Bonnet esthesiome- 
ter, we evaluated the corneal sensation of 
11 patients with unilateral Adie’s tonic 
pupil. We eliminated six other patients 
with bilateral Adie’s pupil or disease 
that lowered corneal sensation. An ob- 
server unfamiliar with each patient's con- 
dition tested 12 clock hour positions in 
the midperiphery in both eyes of all 
patients. We studied 30 normal subjects 
(60 eyes) in a similar fashion. 

Of those 11 patients with unilateral 
Adie’s syndrome, ten had a regional de- 
crease in corneal sensation. The 30 nor- 
mal subjects examined did not exhibit any 
significant decrease in corneal sensation 
in any areas. 

Our study supports the concept that the 
lesion of Adie’s tonic pupil is in the 
ciliary ganglion or short ciliary nerves 
since this is the only location where the 
innervation of the iris sphincter and cor- 
neal sensation are found together. 
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MECHANISMS OF FAILURE IN THE REPAIR 
OF LARGE RETINAL TEARS 


HARVEY LINCOFF, M.D., INGRID EREISSIG, M.D., 


AND FRANK LAFRANCO, M.D. 
New York, New York 


The purpose of this paper is to describe 
the mechanisms of failure in the repair of 
large horseshoe tears and to contrast them 
with the results obtained in the treatment 
of retinal dialyses of equivalent size. 


MATERIAL AND METHODS 


We examined the preoperative draw- 
ings of the last 1,650 consecutive patients 
admitted to New York Hospital for repair 
of retinal detachment to find those pa- 
tients with retinal breaks greater than 60 
degrees. Fifty-one patients with large 
breaks in one eye and five patients with 
large breaks in both eyes were identified 
(Table 1). For the purposes of analysis, 
we separated the patients into two 
groups: (1) those whose retinas were torn 
in two dimensions, anteroposteriorly and 
circumferentially (typically horseshoe 
tears); and (2) patients whose retinas were 
torn only circumferentially (all dialyses). 

The patients with horseshoe tears are 
further subdivided into those whose tears 
had circumferential lengths less than and 
greater than 70 degrees. The patients with 
dialyses are divided into those with tears 
less than and greater than 90 degrees. The 
division of horseshoe type tears at 70 
degrees and dialyses at 90 degrees is not 
arbitrary, but reflects limits for various 
therapeutic approaches. 

Large horseshoe tears—The surgical 
management of large horseshoe tears 
changed over the 11 years of the series. 
Initially, they were treated with cryopexy 
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TABLE 1 
DsSTRIBUTION OF LARGE TEARS 


Type No. 
Horseshoe 
60° to 70° 10 
> 70° 20 
Dialyses 
60° to 905 23 
> 90° 8 


Total 61 


and encircling elements oriented to the 
posterior edge of the break. The intention 
was to well the break away, to confine it to 
the perimmery. Intravitreal air was subse- 
quently added to press out leaking folds 
on the backle. We abandoned the encir- 
cling stracture when we realized that it 
augmented retinal folds.’? In recent 
years, large tears, up to 70 degrees in 
circumferential dimension, have been 
treated wath radial buckles, often without 
drainage of subretinal fluid. Tears of 
more than 70 degrees are treated initially 
with cryepexy, drainage, and an intravi- 
treal air or large molecule gas injection® 
aimed at reducing the problem to a point 
where it becomes amenable to conven- 
tional buckling. 

Dialyses—The management of dialyses 
has undergone only minor changes by 
comparison. They have been treated with 
circumferential buckles throughout. The 
length o: the buckles has been shortened 
through the years and the drainage of 
subretinal fluid has been omitted for tears 
up to 90.degrees. 


RESULTS 


We performed 100 operations on 61 
eyes wita tears greater than 60 degrees in 
circumferential dimension. The results 
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TABLE 2 
ANATOMICAL RESULTS 


Type, of Tear No. Reattached 
Horseshoe 
60° to 70° 10 7 
>70° 20 10 
Total 30 17 
Dialyses 
60° to 90° 23 23 
>90° 8 7 
Total 31 30 


are shown in Tables 2 and 3. When the 
patients are divided into those treated at 
the beginning of the series and those 
treated later, a therapeutic direction is 
indicated. 

Horseshoe tears—Of ten tears between 
60 and 70 degrees, six were treated early 
in the series with circumferential or en- 
circling buckles and two failed to reat- 
tach. Of four treated with radial buckles, 
one failed after two months because of 
massive preretinal retraction. There were 
20 eyes with tears of more than 70 de- 
grees. Fourteen were treated early in the 
series with long circumferential or encir- 
cling structures and ten failed. Six tears 
treated later in the series reattached with 
gas tamponade alone or with subsequent 
radial or short circumferential buckles. 
One of these failed with massive prereti- 
nal retraction in the fourth postoperative 
week. 


TABLE 3 


FUNCTIONAL RESULTS IN 
47 EYES REATTACHED 


Final Macula Attached Macula Detached 
Visual Acuity  Preoperatively Preoperatively 


6/6-6/12 19 1] 
(20/20-20/40) 
6/15-6/22 0 8 
(20/50-20/70) 
6/24-6/120 1 (amblyopic) 8 
(20/80-20/400) 
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Dialyses—All of 23 dialyses between 
60 and 90 degrees responded favorably to 
circumferential buckles, 17 without 
drainage of subretinal fluid. Of the eight 
dialyses greater than 90 degrees, three 
reattached with circumferential buckles 
alone and four of the remaining five with 
the addition of drainage and gas injec- 
tions. 


DISCUSSION 


Radial buckling of tears up to 70 
degrees—The problem of closing horse- 
shoe tears, whether large or small, is two- 
fold: (1) to relieve vitreous traction trans- 
mitted by the flap to the anterior end, and 
(2) to flatten the long curved posterior 
border which tends to fishmouth. Both of 
these problems are countered optimally 
by a radial buckle.4> A radial buckle 
supports the operculated end of a tear on 
the ridge of the buckle. At the posterior 
end it averts the potential radial fold by 
filling it with a radial intrusion (Fig. 1). 

The size of the retinal break that can be 
treated by radial buckling is limited. By 
using the standard external sponge tech- 
nique, no more than two of the sponges 
with the largest diameter (7.5-mm ovals) 
can be effectively compressed against the 
sclera by mattress sutures. Two sponges 





Fig. 1 (Lincoff, Kreissig, and LaFranco). The 
effect of a circumferential buckle on a horseshoe tear 
(left) is contrasted with the effect of a radial buckle 
on the same tear (right). 
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Fig. 2 (Lincoff, Kreissig, and LaFranco). Left, A horseshoe tear 70 degrees wide. Right, An episcleral 
pouch of radial design stuffed with silicone sponge pellets was used to buckle the tear at left. 


laid side by side will support a break as 
wide as 8 mm (40 degrees at the equator). 
Larger breaks, up to 70 degrees in width, 
can be buckled by sewing a scleral patch, 
cut on a radial design, beneath the break 
and stuffing it with silicone sponge pel- 
lets (Fig. 2). To model a radial patch fora 
break larger than 70 degrees is impracti- 
cal because its anterior-posterior dimen- 
sion would be so long as to intrude on the 
optic nerve. 

Gas for tears larger than 70 degrees— 
Retinal tears larger than 70 degrees have 
to be buckled circumferentially if at all. 
But, long circumferential buckles or en- 
circlements, because they shorten the cir- 
cumferential arc, compress the retina and 
augment the tendency of the posterior 
edge of a retinal tear to form radial folds. 
The curved posterior border of a retinal 
tear is already longer than the circumfer- 
ential extent,of the tear, and compression 
increases this redundancy (Fig. 3). There- 
fore, tears larger than can be fitted with 
radial bucklés are not buckled but rather 
treated with an internal tamponade of air 
or gas. 


‘ 


A bubble of gas can press the posterior 
edge of a large tear back to its original 
position against the pigment epithelium. 
Adhesion is obtained by cryopexy. The 





Fig. 3 (Lincoff, Kreissig, and LaFranco). Radial 
folds along the posterior edge of a retinal tear larger 
than 70 degrees are induced by the compression of a 
circumferential buckle. 
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anterior edge, operculated and under trac- 


. tion, however, remains elevated within 


the gas bubble or is only temporarily 
flattened while the gas is present. To 
confine the anterior detachment, lines of 
cryopexy are extended anteriorly on either 
side of the break to a latitude beyond the 
pull of the operculum, or to the ora serra- 
ta, if the ora serrata is close upon the 
break. | 

Mechanisms of failure with gas—Giant 
retinal breaks treated initially with inter- 
nal tamponades of gas fail in three ways 
after the gas has absorbed: (1) by leaking 
laterally along the line of vitreous traction 
(Fig. 4); (2) by leaking anteriorly through 
the anterior line of coagulation or the ora 
serrata (Fig. 5); or (3) by leaking posteri- 
orly because of preretinal proliferation, 
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typically expressed by a star fold posteri- 
or to the break (Fig. 6). It is an expression 
of traction in each circumstance, but the 
mechanism is different in each and in the 
order listed there is a diminishing prog- 
nosis for repair. 

The lateral leak can be countered with 
local buckling (Fig. 4). It may be regard- 
ed, before the entire hole redetaches, as a 
simple break of small dimension and 
closed off with a radial sponge buckle and 
additional cryopexy. Occasionally both 
sides will leak, usually consecutively, and 
require consecutive buckling. Scott® has 
recognized the lateral route of failure 
and recommends prophylactic buckling 
at the edges of a long tear as part of the 
initial operation. 

The anterior leak is more difficult to 


Fig. 4 (Lincoff, Kreissig, and LaFranco). Top left, A retinal detachment caused by a horseshoe tear longer 
than 70 degrees. Top right, The posterior edge was sealed with cryopexy and a gas tamponade. Bottom left, 
On the fourth postoperative day the break leaked laterally along the line of traction. Bottom right, Repair 
with additional cryopexy and a radial buckle without drainage. 


` 





LARGE RETINAL TEARS 


FRN — ie as 


~ 
TI 


505 


Fig. 5 (Lincoff, Kreissig, and LaFranco). Top left, A retinal detachment caused by a superior horseshoe 
break larger than 70 degrees. Top right, The posterior edge has been sealed with cryopexy and a gas 
tamponade. Bottom left, Traction from the operculum has lifted the ciliary epithelium and redetachment 
occurs by way of progressive ciliary epithelial detachment (between arrows) that circumvents the lateral 
lines of coagulations. Bottom right, Repair was obtained by extending the line of cryopexy, drainage, and a 


gas injection, 


counter. The leak through anterior lines 
of coagulation, on more posteriorly 
placed breaks, responds to local buckling. 
When the operculum lifts the ora serrata, 
however, the leak is too anterior to buck- 
le. Subretinal fluid leaking beneath cili- 
ary epithelium circumvents the lateral 
lines of coagulation and may be the cause 
of final failure. The problem has some- 
times been overcome by coagulating on 
the retinal side of the ora serrata beyond 
the pars plana separation, draining and 
holding the treated area in place with a 
gas bubble until adhesion occurs (Fig. 5). 
A buckle pośterior to the ora serrata offers 
no more advantage than a simple line of 
coagulation. 

; The repair of a posterior leak caused by 


a star fold or pucker in the posterior retina 
is the most difficult to overcome. The star 
fold shortens the retina in all directions 
but the telling effect is upon the antero- 
posterior arc between the disk and the 
posterior edge of the tear, a relatively 
short arc with the least amount of retinal 
fabric to absorb the strain. (In the circum- 
ferential direction 360 degrees of arc are 
available as opposed to 120 to 130 degrees 
from the disk to ora serrata). The result is 
a tearing of the posterior edge of the break 
free from its line of thermal adhesion. 
The leak created by a single star fold may 
be closed, on occasion, before the entire 
edge detaches, with a radial buckle be- 
neath the leaking edge (Fig. 6). Buckling 
the pucker itself has been done and has an 
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Fig. 6 (Lincoff, Kreissig, and LaFranco). Top left, A retinal detachment caused by a 270-degree tear. Top 
right, The posterior edge was sealed with cryopexy and a gas tamponade. Bottom left, Redetachment occurs 
when the contracture of a star fold lifts the posterior edge at 2 o'clock. Bottom right, Repair was achieved by 
additional cryopexy and a radial buckle without drainage. 


adverse effect, increasing the pull on the 
posterior edge of the tear. The develop- 
ment of multiple star folds signals mas- 
sive preretinal retraction. 

Dialyses—Retinal detachments caused 
by dialyses, long tears at the ora serrata, 
have a much more favorable prognosis 
than detachments caused by tears of 
equivalent length (Fig. 7). Two factors 
contribute to this: (1) only one edge of a 
dialysis, the posterior edge, is detached, 
while the antewior edge is secured by the 
ora serrata; and (2) the posterior border of 
a dialysis is only as long as the circumfer- 
ential extent of the tear itself, and there is 
no redundant curving edge as with horse- 
shoe tears. 


A corneoscleral limbus parallel buckle 
succeeds in closing retinal dialyses up to 
90 degrees because the compression of 
the retina caused by the circumferential 
intrusion is compensated for by the slop- 
ing ends of the buckle (Fig. 8). Up to 90 
degrees, the ends stretch the retinal edge. 
The shorter the buckle length, the more 
the stretch. An anteroposterior tension 
vector pulls the retinal edge posteriorly in 
a shallow arc, but this is countered by 
centering the buckle 2 to 3 mm posterior 
to the ora serrata. s 

Dialyses larger than 90 degrees associ- 
ated with large retinal detachments show 
an increasing tendency for a tadial fold or 
fishmouth at the center of the buckle. The 
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Fig. 7 (Lincoff, Kreissig, and LaFranco). Left, A retinal detæhment caused by a large dialysis. Right, 
Reattachment was obtained with cryopexy and a limbal parallel buckle without drainage. 


fold can usually be averted by draining 
and tamponading the retinal edge with a 


bubble of gas. 


SUMMARY 


An analysis of large tears treated over a 
decade revealed that while dialyses re- 
sponded well to circumferential buck- 
ling, horseshoe tears responded poorly. A 
circumferential intrusion of the globe 
augmented the redundancy of the posteri- 





Fig. 8 (Lincdff, Kreissig, and LaFranco). For a 
retinal segment less than 90 degrees the compres- 
sion of the retina effected by a circumferential 
intrusion (retinal segment ab is compressed to a’b’) 
is compensated by the sloping ends of the buckle 
(arrows). 


or edge of long tears and predisposed to 
leaking radial folds. Tears up to 70 de- 
grees responded favorably to radial buck- 
les, often without drainage of subretinal 
fluid. Eeyond 70 degrees an initial proce- 
dure wath cryopexy and a gas tamponade 
withow buckling reattached the retina 
occasicnally, and if not, would at least 
reducethe problem to one manageable by 
local buckling techniques with a more 
favorable prognosis. 
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AN ULTRASONOGRAPHIC STUDY OF THE PERSISTENCE OF BUCKLE 
HEIGHT THREE YEARS AFTER SEGMENTAL SPONGE EXPLANTS 


ROBERT D. STONE, M.D., A. RODMAN IRVINE, M.D., 
AND ESTHER SANTOS, M.D. 
San Francisco, California 


Custodis’ technique for closing retinal 
breaks by suturing an explant to the 
sclera’? has become popular since the 
introduction of silastic sponges by Lin- 
coff and associates.*** Many retinal sur- 
geons have felt that the buckle produced 
by a sutured sponge would be of relative- 
ly short duration, however, and have con- 
sidered silicone sponge explants to be 
comparable to absorbable gelatin im- 
plants in this regard.>* Using ultrasono- 
graphy to provide an objective, quantita- 
tive determination of buckle height we 
studied the long-term effectiveness of 
sponge buckling procedures in a series of 
consecutive cases. 


MATERIAL AND METHODS 


From July 1972 through July 1973, we 
performed surgery in 16 cases with a 
segmental sponge explant, either with or 
without drainage of subretinal fluid, but 
without an encircling element. Cryother- 
apy was used in all cases. In 1976 the 
patients were called back for an initial 
follow-up study, after approximately 
three years. Ultrasonographic examina- 
tions were performed on all of those who 
returned. We measured buckle height 
from the oscilloscope photographs by 
measuring the distance from the vitreore- 
tinal interface echo at the crest of the 
buckle to the line joining the vitreoretinal 
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interface echoes on either side of the base 
of the buckle (Table 1). This is a measure 
of the height of the retinal surface at the 
crest of the buckle above the chord join- 
ing the retinal surfaces at the base of the 
buckle where the contour of the posterior 
pole is resumed (Fig. 1). No standard 
method for measuring localized retinal or 
choroidal elevations has been published. 
We selected the present method because, 
although it tends to underestimate height, 
it is more reproducible and less subject to 
observer bias than measuring the height 
of the buckle crest from a point along an 
extrapolated curve of the posterior pole 
structures were they not buckled. 

At these initial follow-up visits, the 
degree of visible external protrusion of 
the sponge explant under the conjunctiva 
was graded in each case as none, mild, or 
marked (0, 1, or 2, respectively, in Table 
2), and any symptoms of external irrita- 
tion or muscle imbalance were sought. 
The height of the buckle was graded 
clinically by indirect ophthalmoscopy as 


TABLE 1 
ULTRASONOGRAPHIC EVALUATION OF BUCKLE 
HEIGHT 
Case Buckle Height Sponge Size Follow-up 
No. (mm) (mm) (mos) 
1 2.0, 1.5 3, 3 (doubled) 46 
3 2.0 3 43 
5 3.0 5 39 
6 25 3 40 
8 oo 5. x75 37 
10 oD DA 7 36 
12 Me 5, 5 (doubled) 35 
13 i yh 5 Xx 7.8 33 
15 3.0 5 > 34 
16 oO Sx yo 33 
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Fig. 1 (Stone, Irvine, and Santos). Method of 
measuring buckle height from B-scan oscilloscope 
photographs as the distance (arrow) from the retinal 
surface at the crest of the buckle to the chord joining 
the retinal surfaces at the base of the buckle. 


absent, shallow, medium, or high (unable 
to see the posterior slope) (0, 1, 2, or 3 
respectively, in Table 2). A buckle was 
graded as high only if the posterior slope 
was not visible, 

Approximately one year later, the five 
patients who had been observed for three 
years or slightly less (33 to 36 months) at 
their initial follow-up were called back 
and reexamined to determine whether the 
buckle had remained stable during the 
period between the third and fourth post- 
operative year. These findings are shown 
in Table 3. 

An additional small group of four re- 
cent postoperative cases was also exam- 
ined for comparison (Table 4), One had 
an encircling procedure (Case A, Table 4). 
Three had segmental sponge explants. All 
had cryotherapy. 


RESULTS 


The 16 cdénsecutive cases consisted of 
16 eyes in 15 patients. One buckle had 
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been removed before this study be- 
cause of persistent diplopia, two patients 
had died, two had moved to a distant city 
and could not return for examination, 
and one had been lost to follow-up. This 
left ten eyes in nine patients available 
for examination at approximately three 
years. Their follow-up periods varied 
from 33 to 46 months. In all ten 
eyes, a significant buckle persisted 
ultrasonographically (Table 1). The mini- 
mum backle height was 1.5 mm (Fig. 2) 
and the maximum was 3.0 mm (Fig. 3). 
The median buckle height was 2.5 mm 
(Fig. 4) There was no obvious correlation 
with either the size of the sponge used or 
the time period since the surgery. We 
feared that explants located under muscles 
might be forced against the globe by rota- 
tionof tneeye during the ultrasound exami- 
nation, giving falsely high buckle mea- 
surements in certain directions of gaze. 
We measured the buckle height in various 
positions of gaze, and did not find this 
potential artifact occurring to any demon- 
strable- degree. 

On dinical examination it proved diffi- 
cult -o differentiate “shallow” from “me- 
dium” buckles ophthalmoscopically as 
there were no clear end points for this 
other than the examiner's stereoacuity 
and subjective impressions. This demon- 
strated to us the superiority of the quanti- 
tative measurements afforded by ultraso- 
nography in this kind of assessment. A 
buckle was visible by indirect ophthal- 
moscapy in all patients, although in Case 
1 (Fig 2) it was judged so shallow as to be 
barely significant. None of the patients 
develeped a recurrence of detachment, 
extrusion of the sponge, or symptoms of 
irritation attributable to the sponge ex- 
plant. This includes the two patients who 
died :wo years postoperatively and the 
two who were in distant cities and could 
only be questioned by telephone. In sev- 
eral of those examined, however, the 
sponge was visible under the conjunctiva, 
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CLINICAL EVALUATION OF BUCKLE HEIGHT AND OCULAR STATUS 
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Case Buckle Height Sponge Size Protrusion Visual Follow-up 
No. (Graded)* (mm)t (Graded) t Drainage Acuity (mos) 
l 0.5 3, 3 (doubled) 1 No 6/12 (20/40) 46 
2 Lost to 
follow-up 
3 LB 3 2 No 6/9 (20/30) 43 
4 Sponge removed 
at six months 
because of diplopia 
5 $ 5 1 Yes 6/7.5 (20/25) 39 
6 l 3 2 Yes 6/24 (20/80) 40 
7 Died two years 
postoperatively 
8 2 SENS 2 Yes 6/18 (20/60) 37 
9 Bedridden in 
a distant city 
10 1.5 5 x 7.5 ] Yes 6/12 (20/40) 36 
11 Died two years 
postoperatively 
12 l 5, 5 (doubled) ] No 6/7.5 (20/25) 35 
13 2 Sx 78 l No 6/7.5 (20/25) 33 
14 Moved to a 
distant city 
r 2 5 0.5 No 6/608 (20/200) 34 
16 2 SED 1 No HM!— 33 


*Ophthalmoscopic grading of buckle height was done as follows: 0 = absent; 1 = shallow; 2 = medium; 


3 = high (unable to see posterior slope). 


tOnly Case 10 had a radial sponge explant, the rest were circumferential. 

{Grading of external protrusion was done as follows: 0 = no protrusion; 1 = mild protrusion; as often seen 
immediately postoperatively; 2 = marked protrusion; and 3 = extruding (open conjunctival wound). 

§Buckle height evaluation performed after a senile cataract was removed; visual acuity is at two months 


after cataract extraction. 


Visual acuity of hand movements caused by optic atrophy; media were clear. A tumor compressing the 


nerve was subsequently discovered. 


TABLE 3 


LATE ULTRASONOGRAPHIC EVALUATION 
OF BUCKLE HEIGHT 


Case Buckle Height Follow-up 
No* (mm) (mos) 
10 2:5 47 
12 2.5 46 
13 e 2.0 44 
15 3.0 44 
16 2.5 44 


*These numbers refer to the same cases as in 
Tables 1l and 2. 


TABLE 4 


ULTRASONOGRAPHIC EVALUATION OF 
RECENTLY OPERATED BUCKLE HEIGHTS 


Buckle Height at First 


Explant Size _—— Follow-up 

Case (mm)* (mm) (mos) 
A S-31 2.5-3.5 4 

B 5 3.0 2.5 

C 5 4.0 2.5 

D 5 x 7.5 5.0 | 3.0 


*Case A (Fig. 5) is an example of an encircling 
solid silicone explant procedure (S-31 segment with 
S-40 band), the only one in this seriés. 
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Fig. 2 (Stone, Irvine, and Santos). Example of 
minimum buckle height (1.5 mm), Case 1, doubled 
3-mm sponge. Note the double contour to the buck- 
le’s crest. 


and, in others, the rectus muscle over- 
lying the sponge appeared markedly 
thinned even though muscle function ap- 
peared normal. Except for the patient 
who had the sponge removed for persis- 
tent diplopia, there was no evidence of 
any late deleterious effect on vision (Ta- 
ble 2). 

For comparison, the ultrasound picture 
of the patient who had recently under- 
gone an encircling procedure with an 
S-40 band and an S-31 segment sutured to 
the scleral surface is shown (Fig. 5). Clin- 
ically, this patient was judged to have 
a high buckle. Ultrasonographically it 
measured 2.5 to 3.5 mm. The ultrasonic 
heights of the buckles of three patients 
who had recently received segmental 
sponges as in the larger series are given in 
Table 4. These compare in height to the 
buckles in the patients who had been 
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treated with sponges approximately three 
years betore ultrasonography. 

The results of the reexaminations of 
five of the patients originally examined at 
approximately three years are summa- 
rized in Table 3. These findings suggest 
that the ultrasonic methods used were 
reprocucible and that there was no 
change in buckle height between the 
third and fourth years postoperatively. It 
appears, therefore, that once the buckle 
height has stabilized relatively early in 
the postoperative course there is little 
tendency for loss of buckle height later 
on. 


DISCUSSION 


The present study indicates that a sig- 
nificant buckle height persists for at least 
three years in most cases of rhegmatogen- 





Fig. 3 (Stone, Irvine, and Santos). Example of 
median buckle height (2.5 mm), Case 12, doubled 
5-mm sponge. Note the double contour to the buck- 
le’s crest. 





Fig. 4 (Stone, Irvine, and Santos). Example of 
maximum buckle height (3.0 mm), Case 15, 5-mm 
sponge. Note the internal echoes within the lens 
caused by the cataract. 


ous retinal detachment treated with seg- 
mental silicone sponge explant and cryo- 
therapy, with or without drainage. 
Although the number of cases is small, 
this unselected, consecutive series with 
rather consistent findings makes the re- 
sults seem valid and useful. This is, to our 
knowledge, the only consecutive series of 
patients with sponge explants reported 
with a long follow-up. Retinal surgeons 
have generally accepted six months as 
their follow-up period, and data have not 
previously been available on the long- 
term buckle heights of detachments re- 
paired with sponge explants and cryo- 
therapy, with or without drainage. These 
data suggest that the buckle height stabi- 
lized relatively early in the postoperative 
course. The care and technique of place- 
ment of the nonabsorbable sutures may 
have a major role in the early stability of 
the buckle. Then, scarring of Tenon’s 
capsule and encapsulation of the explant 
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may make the major contribution to the 
long-term stability of the buckle. The use 
of cryotherapy may also be an important 
factor since, unlike diathermy, cryosur- 
gery does not leave the sclera soft and 
necrotic in the early stage. 

Our technique for ultrasonographical- 
ly measuring the height of the retinal 
surface (vitreoretinal interface) elevation 
seems to give results which are the least 
subject to bias and the most reproducible, 
as it eliminates the errors inherent in 
extrapolating the expected curvature of 
the posterior pole for measurement pur- 
poses. We have found this technique 
helpful in following tumor growth or 
regression, as well as in measuring buckle 
height. Additionally, ultrasonography is 
useful in showing the presence of an 
encircling or local implant in eyes when 
the history is unclear or when the media 
are cloudy. Posterior migration of im- 
plants can also be demonstrated. 


SUMMARY 


We studied a consecutive series 


of rhegmatogenous retinal detachments 





Fig. 5 (Stone, Irvine, and Santos). Example of 
early postoperative buckle height obtained with an 
encircling procedure, Case A,‘S-31 segment with 
S-40 band used as explants. 
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treated with segmental silicone sponge 
explants and cryotherapy, with or without 
drainage, approximately three years post- 
operatively by ultrasonography to deter- 
mine the degree and persistence of the 
height of the buckle. We found that a 
significant buckle measuring 1.5 to 3 mm 
remained in all patients examined clini- 
cally and ultrasonographically at three 
years or later. Five of these patients reex- 
amined one year later demonstrated no 
loss of buckle height between the third 
and fourth postoperative years. By com- 
parison, in a small group of patients ex- 
amined early in their postoperative course 
(2.5 to 4 months), the buckles were only 
slightly higher than in the group studied 
at three years. Buckle height thus ap- 
peared to stabilize relatively quickly post- 
operatively and to persist at least three 
years. We believe encapsulation of the 
sponge by scar tissue must contribute to 
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the lon@term maintenance of buckle 
height. 
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LATE COMPLICATIONS FOLLOWING 
CRYOTHERAPY OF LATTICE DEGENERATION 


WILLIAM E. BENSON, M.D., PETER H. MORSE, M.D., 


AND PORNSAWAT NANTAWAN, M.D. 
Philadelphia, Pennsylvania 


Cryotherapy is commonly used to treat 
lattice degeneration in attached or de- 
tached retinas. This paper describes late 
complications of such treatment. 


SUBJECTS 


Of the 120 patients whom we treated 
with both cryotherapy and scleral buck- 
ling for retinal detachment due to lattice 
degeneration, five had late complications. 
We also observed complications in two 
patients who had undergone the same 
treatment elsewhere. 

Of the 219 patients we treated with 
cryotherapy alone, 12 had late complica- 
tions. Five of these had been treated for 
an acute flap tear with a patch of lattice 
degeneration enclosed in the flap (Fig. 1). 
The other seven had received prophylac- 
tic therapy because of a retinal detach- 
ment in the other eye. 

In five patients treated with cryothera- 
py for a flap tear with a patch of lattice 
enclosed in the flap, the flap was later torn 
free from its base to become an opercu- 
lum. One of the five had a large vitreous 
hemorrhage from avulsion of a retinal 
vein that had bridged the defect (Fig. 1). 
The hemorrhage cleared in one month 
without sequelae. Flaps were torn free 
from the retina in four additional patients 
treated with cryotherapy and a scleral 
buckling procedure. 

Three patients had tears posterior to 
prophylactically treated lattice degenera- 
tion. The tears were all symptomatic and 
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Fig. 1 (Benson, Morse, and Nantawan). Acute flap 
tears before cryotherapy. The two superior tears 
contain lattice degeneration in the flap. A vein 
(arrow) bridging the defect caused by one tear was 
later avulsed when the flap was torn free from the 
retina. 


were successfully treated with additional 
cryotherapy (Fig. 2). A fourth patient had 
an asymptomatic tear posterior to treated 
lattice degeneration on a scleral buckle. 
Argon laser treatment prevented rede- 
tachment. 

In four patients lattice degeneration, 
which was flat at the time of prophylactic 
therapy, was later torn free from the retina 
by vitreous traction and became an oper- 
culum. Three of these patients had signif- 
icant vitreous hemorrhages from avulsion 
of retinal vessels that crossed the lattice 
degeneration. In all cases the cryosurgical 
scar surrounded the newly ereated oper- 
culated tear and no further local treatment 
was necessary. Unfortunately, one of the 
three patients later developed, in an oth- 
erwise clinically normal retina, a flap tear 
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Fig. 2 (Benson, Morse, and Nantawan). Left, Drawing made before prophylactic cryotherapy of lattice 
degeneration in the left eye of a patient who had had a retinal detachment in his right eye. Right, Two years 
after cryotherapy, vitreous traction caused an operculated tear posterior to inferior lattice degeneration. In 
addition, the traction caused a superior lattice-containing flap tear extending out of the treated area, exposing 


the eye to possible retinal detachment. 


that caused a retinal detachment. A fifth 
patient, who had had cryotherapy and a 
scleral buckling procedure, also had flat 
lattice degeneration later torn free from 
the retina. 

In one patient, vitreous traction on lat- 
tice degeneration that was flat at the time 
of cryotherapy later created a flap tear that 
extended out of the treated area (Fig. 2). 
Additional cryotherapy sealed off the tear. 

One patient, six months after cataract 
extraction and 12 years after a scleral 
buckling procedure performed elsewhere, 
had a retinal detachment due to the exten- 
sion of a lattice-containing flap tear 
through a cryosurgical scar on the scleral 
buckle. Fluid had run down the anterior 
slope of the scleral buckle to cause an 
inferior retinal detachment (Fig. 3). 
Argon laser photocoagulation was ap- 
plied to seal off the base of the tear. The 
subretinal fluid was absorbed in 12 hours. 


DISCUSSION 


We observed six types of complication 
following cryotherapy of lattice degener- 


ation: (1) flap tears torn free from the 
treated retina; (2) retinal tears posterior to 
the treated area; (3) operculated tears aris- 
ing in a previously flat treated area; (4) 
flap tears that arose in and extended 
through an area of treatment; (5) flap tears 
in clinically normal retina 180 degrees 
away from a treated area; and (6) rede- 
tachment of the retina due to the exten- 
sion ot a flap tear through a cryosurgical 
scar on a scleral buckle. Other complica- 
tions, which we did not observe in our 
series, are vitreous hemorrhage due to 
extension of flap tears through cryosurgi- 
cal scarring! and retinal detachment due 
to inadequate sealing of the anterior mar- 
gin of lattice-containing flap tears.2 Expe- 
rience has shown that cryotherapy should 
surround retinal breaks with an adequate 
margin. Additionally, for flap tears, the 
retina should be treated to*the ora serrata 
since further vitreous traction can extend 
the tear out of the treated area, causing 
retinal detachment. 

The conversion of treated flap tears to 
opercula is a complication only if a vitre- 
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Fig. 3 (Benson, Morse, and Nantawan). Redetach- 
ment of a retina treated 12 years previously by 
cryotherapy (cross-hatched areas) and a superior 
scleral buckle. A lattice-containing flap tear has 
extended through the cryotherapy scarring. Subreti- 
nal fluid has run down the anterior slope of the 
scleral buckle to cause an inferior retinal detach- 
ment. 


ous hemorrhage results, since the retinal 
defect has already been surrounded by 
the treatment and the traction on the 
retina is released. Tears posterior to treat- 
ed lattice degeneration are more danger- 
ous and require therapy. We feel that 
patients treated prophylactically for lat- 
tice degeneration must be seen at regular 
intervals and must be encouraged to re- 
port promptly for new photopsias or en- 
topsias. 

To the best of our knowledge, this is the 
first description of areas of lattice degen- 
eration in the retina which, though flat at 
the time of treatment, are later torn free by 
vitreous traction to become opercula or 
flap tears. In three of the five patients in 
whom treated lattice degeneration be- 
came opercula, a retinal vessel was avul- 
sed, causing a vitreous hemorrhage. This 
is a benign complication, for the retina 
remains attached. More serious, however, 
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was the new flap tear that arose in the 
previously flat lattice degeneration and 
extended beyond the treated area. Addi- 
tional cryotherapy sealed off the tear but 
would not have been necessary had the 
initial treatment been extended to the ora 
serrata. 

Indeed, our findings suggest that when- 
ever lattice degeneration is treated with 
cryotherapy, the treatment should extend 
to the ora serrata, even when the treat- 
ment includes a scleral buckle. This is 
illustrated by the case shown in Figure 3: 
12 years after the original scleral buckling 
procedure and six months after cataract 
surgery, the lattice-containing flap tear 
extended through the treated area to cause 
a redetachment. Three additional applica- 
tions of cryotherapy at the time of initial 
surgery would have prevented redetach- 
ment. 


SUMMARY 


We observed 341 patients who had re- 
ceived cryotherapy for lattice degenera- 
tion in order to identify possible late 
complications. Sequelae such as retinal 
tears posterior to an operculum or flap 
tears within treated areas showed that 
treatment did not necessarily prevent 
subsequent vitreous traction. Moreover, 
the newly created flap tears may extend 
beyond the treated area and can cause 
retinal detachment. Even scleral buckling 
did not necessarily prevent further trac- 
tion. Therefore, we concluded that when 
cryotherapy is used to treat lattice degen- 
eration, an adequate margin of surround- 
ing retina should be treated and the treat- 
ment should extend to the ora serrata. 
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INEFFECTIVENESS OF INDOMETHACIN IN THE TREATMENT OF 
CHRONIC CYSTOID MACULAR EDEMA 


LAWRENCE A, YANNUZZI, M.D., RICHARD M. KLEIN, M.D., ’ 
ROBERT H. WALLYN, M.D., 
NORMAN COHEN, M.D., AND IRVING KATZ, M.D. 
New York, New York 


A rationale for the treatment of cystoid 
macular edema following intraocular sur- 
gery, commonly known as the Irving- 
Gass syndrome, utilizing the antiprostag- 
landin, indomethacin, has recently been 
reported.! A favorable response to this 
treatment has been observed in a few 
patients.? To test the efficacy of this treat- 
ment, we carried out the present double- 
masked controlled study comparing the 
treatment of cystoid macular edema with 
indomethacin and placebo. 

Clinical studies on the incidence of 
aphakic cystoid macular edema indicate 
that its onset is slow. Although infrequent 
during the first week after cataract sur- 
gery,® it is common four to six weeks 
later.+5 Only a small proportion of pa- 
tients with cystoid macular edema seem 
to experience significant permanent visu- 
al disability. 

The underlying pathology of cystoid 
macular edema has been found to include 
dilatation, increased permeability, and 
inflammatory cell infiltration of the iris 
and perimacular capillaries,7 changes 
suggestive of a prostaglandin-induced 
phenomenon. 

Treatment of cystoid macular edema 
with corticosteroids, photocoagulation, or 
vitrectomy has not proved to be statisti- 
cally significant in controlled studies. Al- 
though most patients with cystoid macu- 
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lar edema after cataract surgery improve 
spontaneously, a long-standing cystoid 
macular edema may lead to confluent 
macular cysts with irreversible structural 
damage and visual loss. However, even 
patients with long-standing, extensive 
cystoid macular edema can improve 
spontaneously. For this reason a prospec- 
tive, carefully controlled, double-masked 
study with either indomethacin or place- 
bo is necessary in the assessment of any 
treatment modality. This study compares 
indomethacin to placebo. 


MATERIAL AND METHODS 


Twenty patients with reduced vision 
and clinical and fluorescein angiographic 
evidence of cystoid macular edema four 
months or more after cataract surgery 
were randomly assigned to the indometh- 
acin or the placebo group. 

We excluded from our study patients 
who (1) had cataract surgery less than 
four months earlier; (2) had procedures 
other than conventional intracapsular cat- 
aract extraction; (3) had preexisting macu- 
lar disease; (4) had other ocular condi- 
tions associated with cystoid macular 
edema; or (5) were more than 75 years of 
age. 

Each patient had a three-week treat- 
ment period followed by a second fluo- 
rescein angiogram and ocular examina- 
tion, and another three-week treatment 
period. Six weeks after entering the study, 
each patient had a fluorescein angiogram 
and ocular examination. Medication was 
discontinued. One month after comple- 
tion of treatment a final fluorescein angio- 
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gram and ocular examination were per- 
formed. 

Treatment consisted of either 25 mg of 
orally administered indomethacin or pla- 
cebo three times a day. Informed consent 
was obtained from each patient; the dan- 
gers and limitations of therapy as well as 
the possibility that a placebo might be 
used were explained carefully. 


RESULTS 


Ten eyes of ten patients were in the 
indomethacin group; 13 eyes in ten pa- 
tients were in the placebo group. Eight 
patients in the placebo group were wom- 
en. The indomethacin group was equally 
divided between men and women. The 
mean age of each group was 62 years 
(range, 52 to 75 years). 

The Table summarizes the results. All 
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graphic evidence of cystoid macular 
edema in each of the four angiograms 
during the study. 

Change in visual acuity was indicated 
by at least two lines improvement or 
decrease. Two eyes in the indomethacin 
group showed improved acuity, three 
eyes decreased acuity, and five eyes did 
not change. Four eyes in the placebo 
group improved, three eyes worsened, 
and six eyes did not change. 


DISCUSSION 


Prostaglandins have been found in rel- 
atively high concentration in the iris, con- 
junctiva, retina, retinal blood vessels, and 
retinal leucocytes. The quantities are 
lower in the posterior segment than in the 
anterior segment, and retinal prostaglan- 
dins are less sensitive to indomethacin 
than anterior segment prostaglandins.® 











eyes demonstrated fluorescein angio- 
TABLE 
SUMMARY OF TREATMENT RESULTS 
Visual Acuity t 
Patient Sex, Age Eye  Field* Day 0 Day 21 Day 42 Day 70 
No. (yrs) 
INDOMETHACIN 
l KF, 32 R S 6/12 (20/40) 6/15 120/50) 6/12 (20/40) 6/15 (20/50) 
2 M, 49 L S 6/12 (20/40) 6/22 (20/70) 6/30 (20/100) 6/22 (20/70) 
3 M, 61 D S 6/22 (20/70) HM HM HM 
4 M, 75 R S FC 6/60 (20/200) 6/60 (20/200) 6/22 (20/70) 
5 Fi 6% R N 6/60 (20/200) 6/22 (20/70) 6/18 (20/60) 6/22 (20/70) 
6 M, 61 L S FC FC FC FC 
T F, 64 L N 6/90 (20/300) 6/60 (20/200) 6/60 (20/200) 6/120 (20/400) 
8 F, 62 R S 6/60 (20/200) FC FC FC 
9 F, YS R N 6/60 (20/200) 6/60 (20/200) 6/60 (20/200) 6/30 (20/100) 
10 M, 60 L N 6/15 (20/50) 6/15 (20/50) 6/12 (20/40+2) 6/15 (20/50+1) 
PLACEBO 
ll F.. 92 R S 6/9 (20/30) 6/9 (20/30) 6/12 (20/40) 6/12 (20/40) 
L S 6/15 (20/50) 6/15 (20/50) 6/22 (20/70) 6/15 (20/50) 
12 M, 65 R N 3/90 (10/300) 3/30 (10/100) 6/60 (20/200) 6/22 (20/70) 
13 F, 69 R N 6/30 (20/100) 6/30 (20/100) 6/60 (20/200) 6/60 (20/200) 
i N 6/22 (20/70) 6/22 (20/70) 6/30 (20/100) 6/60 (20/200) 
14 EOL L S 6/30 (20/100) 6/30 (20/100) 6/15 (20/50) 6/22 (20/70) 
15 M, 53 R S 6/30 (20/100) 6/60 (20/200) 6/22 (20/70) 6/12 (20/40-—1) 
16 F, 75 L S 6/60 (20/200) 6/30 (20/100) 6/60 (20/200) 6/60 (20/200) 
17 F, 58 R S 6/22 (20/70) 6/22 (20/70) 6/9 (20/30) 6/9 (20/30) 
18 F.o R S 6/60 (20/200) 6/60 (20/200) 6/60 (20/200) 6/60 (20/200) 
19 E 73 R N 6/15 (20/50) 6/15 (20/50) 6/22 (20/70) /60 (10/200—1) 
L N 6/15 (20/50) 6/30 (20/100) 6/15 (20/50) /30 (20/100) 
20 F, 61 R N FC FC 6/60 (20/200) 6/60 (20/200) 





*S indicates central scotoma on visual field examination; N, normal central visual field. 
+HM indicates vision limited to hand movements at 3 ft.; FC, vision limited to finger-couting at 3 ft, 
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The ocular effects of prostaglandins are 
miosis, leucotaxis, vasodilation, and in- 
creased vessel permeability. The last two 
effects probably cause increased aqueous 
flare and elevated intraocular pressure 
associated with ocular diseases mediated 
by prostaglandins. Moreover, the actions, 
combined with leucotaxis, suggest a link 
between prostaglandins and cystoid mac- 
ular edema. 

The intraocular transport system for 
removal of prostaglandins is located in 
the epithelium of the ciliary processes 
and possibly in the posterior iris pigment 
epithelium. With inhibition of prostag- 
landin synthesis, this system could theo- 
retically remove residual prostaglandins 
from the eye. 

There are three types of antiprostaglan- 
din drugs: prostaglandin antagonists, 
prostaglandin competitors, and inhibitors 
of prostaglandin synthesis. The antago- 
nists and competitors are poorly under- 
stood and are generally not available for 
clinical use. The prostaglandin inhibitors 
include aspirin, phenylbutazone, and in- 
domethacin. 

We selected indomethacin for use in 
this study because it is many times more 
potent than aspirin, is absorbed well from 
the intestines, has a long serum half-life 
(24 hours), and penetrates the blood- 
aqueous and blood-retina barrier. 

Our results indicate that indomethacin 
was of no definite value when compared 
to placebo. The reason for the ineffective- 
ness of indomethacin in the treatment of 
cystoid macular edema more than four 
months after cataract surgery is either that 
prostaglandins are not involved in the 
pathogenesis of cystoid macular edema, 
or because of an inadequate method of 
treatment. It is still possible that a more 
favorable effect might be obtained from 
(1) amore specific prostaglandin inhibitor 
particularly one with greater retinal effect 
and penetration, (2) a higher dose of indo- 
methacin, administered either orally, top- 
ically, subconjunctivally, or intravitreal- 
ly, or, (3) a prostaglandin precursor such 
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as arachadonic acid. Moreover, indo- 
methacin treatment of cystoid macular 
edema at an earlier stage might be more 
efficacious. i 

The persistent edema and reduced vi- 
sion in all of the patients in this study 
indicate that cystoid macular edema is not 
a benign disease, and a continued search 
for better treatment of this distressing 
complication of uneventful cataract sur- 
gery should be pursued. 


SUMMARY 


A controlled, double-masked study in 
which patients with cystoid macular 
edema of more than four months’ dura- 
tion were treated with indomethacin 
failed to demonstrate a significant visual 
improvement when compared to patients 
who were treated with placebo. 
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? ENGELMANN'’S DISEASE 


GREGORY B. KROHEL, M.D., AND CARL R. WIRTH, M.D. 
Albany, New York 


Hereditary diaphyseal dysplasia (Engel- 
mann’s disease) is a rare, progressive, 
sclerotic bone disease affecting mainly 
the diaphyses of the long bones, the base 
of the skull and the clavicles.1 Some 
reports? suggest a dominant inheritance 
pattern with variable penetrance and 
variable expressivity. Systemic clinical 
findings and symptoms include leg pains, 
broad-based gait, poor muscle develop- 
ment, fusiform thickening of the legs, 
deafness, easy fatigability, hyperreflexia, 
ankle clonus, poor secondary sex charac- 
teristics, headaches, mental dullness, par- 
esthesia, delayed ambulation, hepato- 
splenomegaly, anemia, hypogonadism 
and dry skin.?4 Ophthalmologic findings 
in Engelmann’s disease include exoph- 
thalmos, papilledema, optic atrophy, epi- 
phora, lagophthalmos, lateral rectus mus- 
cle palsy, diplopia, blepharoptosis, tortu- 
osity of retinal vessels, secondary hyper- 
telorism, and convergence insufficiency® 
although, depending on whether there is 
cranial involvement, many patients 
probably have no ocular findings. Both 


excellent retention of vision and blind- 


ness have been reported in patients who 
exhibited long-standing disk edema and 
pallor.>® 

We treated a patient with Engelmann’s 
disease and bilateral disk edema with 
surgical unroofing of both orbits as well 
as temporal decompression of the orbit on 
one side. | 


From the Department of Ophthalmology (Dr. 
Krohel) and the Qepartment of Orthopedic Surgery 
(Dr. Wirth), Albany Medical College, Albany, New 
York. This study was supported in part by training 
grant EY7037-01 from the National Institutes of 
Health. : 

Reprint requests to Gregory B. Krohel, M.D., 
Albany Medical College, Department of Ophthal- 
mology, Albany, NY 12208. 


CASE REPORT 


A 5-year-old boy was admitted Nov. 1, 1975, with 
disk edema in the right eye that was discovered on 
routine ophthalmologic examination. At age 37/2 
years, his condition had been diagnosed as 
Engelmann’s disease. The only objective findings at 
that time were developmental delay and abnormal 
x-ray films of the long bones. The patient was the 
product of a normal full-term pregnancy. Birth 
weight was 3,248 g (7 lb, 4 oz). The family history 
was unremarkable. The patient had an astigmatic 
correction one year previously. On physical exami- 
nation, the patient was lethargic and irritable. Head 
circumference was 56.3 cm and the fontanels were 
closed. Neurological examination revealed hyperte- 
lorism, a swollen right optic nerve, and minimal 
developmental delay. He had a saddle nose defect 
and bilateral calcaneovalgus flat feet. Ophthalmolo- 
gic examination revealed a visual acuity of 6/12 
(15/30) in each eye with Allen cards. Refractive error 
was +.25 —3.25 x 45 in the right eye, and +.25 
—2.75 x 140 in the left eye. Proptosis was noted on 
the right with Hertel measurements of R.E.: 28 mm, 
and L.E.: 25 mm at a base of 99. The patient was 
orthophoric at near and distance with full extraocu- 
lar movements. The objective near point of conver- 
gence was 40 mm. The patient had mild overaction 
of both inferior oblique muscles. Optokinetic nys- 
tagmus was intact and equal in all directions. The 
pupils were both 4 mm, round, and reacted to light 
and near stimuli. The corneas and anterior chambers 
were both clear and tension was normal by palpa- 
tion. Dilated ophthalmoscopic examination revealed 
clear media with disk edema in the right eye but a 
normal disk in the left eye. The retinal vasculature 
was normal. Laboratory data showed an iron defi- 
ciency anemia with a hematocrit value of 31.3%, 
alkaline phosphatase level of 654 units/100 ml, 
calcium level of 9.6 mg/100 ml, and phosphorus 
level of 5.3 mg/100 ml. Echoencephalogram was 
midline and pneumoencephalogram and electroen- 
cephalogram were both normal. Chest x-ray films 
revealed sclerotic changes in the scapulae and clavi- 
cles. Skull x-ray films revealed sclerosis and thicken- 
ing of the frontal and temporal bones including the 
roof of the orbits. “ean 

On Aug. 19, 1975, the patient underwent a modi- 
fied Naffziger operation with decompression of the 
orbit and unroofing of the right optic canal. The 
periosteum over the frontal bone was 0.6 mm thick. 
The supraorbital portion of the frontal bone was 28 
mm and the roof of the orbit measured 22 mm (Figs 
1 and 2). The optic foramen measuted 4.5 mm. The 
remarkable thickness of the skull bones made the 
procedures slow and tedious. The bony proliferation 
distorted the normal landmarks of the floor of the 
anterior fossa, further complicating the procedure. A 
femoral shaft biopsy of the left leg was also done 
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Fig. 1 (Krohel and Wirth). Lateral view of skull 
showing marked thickening of the frontal bone. 


between the metaphysis and diaphysis. Postopera- 
tively, visual acuity with Allen cards was 6/9 (20/30) 
in each eye. Hertel measurements at a base of 99 
were R.E.: 25 mm, and L.E.: 26 mm. There was a 
paresis of the right superior oblique muscle with 
marked overaction of the right inferior oblique mus- 
cle and a V-pattern was demonstrated. The patient 
had an exotropia of 30 prism diopters that increased 
to more than 80 prism diopters in upward gaze. The 
ophthalmoscopic examination revealed slight im- 
provement in the disk edema on the right but the left 
disk was also swollen. Three months later the pa- 
tient underwent a more extensive orbital decompres- 
sion on the left with temporal decompression, un- 
roofing of the optic canal, and removal of the medial 
aspect of the canal. The patient was followed closely 
and ten months postoperatively had disk edema in 
the right eye but the disk edema had completely 
resolved in the left eve. The patient had an intermit- 
tent exotropia of 14 prism diopters at near. The 
V-pattern was still evident. One year postopera- 
tively, tomograms revealed regrowth of bone in the 
optic canal and orbital roof. 


DISCUSSION 


The disk edema and atrophy associated 
with Engelmann’s disease appear to be 
the result of the sclerotic hyperostosis in 
the base of the skull, which causes a 
progressive stenosis of the optic canal. 
Trunk, Newman, and David? reported a 
case of Engelmann’s disease in a patient 
who had progressive blurred vision of 
several years’ duration and bilateral disk 
edema and temporal pallor with a right 


ENGELMANN’S DISEASE 5 


bo 
— 


central scotoma revealed by visual field 
testing. Van Buchem, Hadders, and * 
Ubbens® described a woman who had 
normal visual acuity at age 10 years with 
slight exophthalmos, marked disk edema 
by age 28, and was blind at age 40 years. 
They also described a 48-year-old man 
with marked hyperostosis of the skull 
bones, bilateral optic atrophy, and a visu- 
al acuity of 1/36 in each eye. Conversely, 
Morse, Walsh, and McCormick® de- 
scribed a patient with Engelmann’s dis- 
ease who had corrected visual acuity of 
6/7.5 (20/25) in each eye despite a 32-year 
history of bilateral disk edema and optic 
nerve pallor. Our patient seemingly de- 
veloped disk edema in a one-year period 
but then he rapidly deteriorated, develop- 
ing disk edema in the fellow eye in a 
two-month period. 

Several therapeutic modes have been 
attempted to treat this disease. Griffiths® 
reported no effects in one patient after a 
trial of estrogen and testosterone. Allen 
and associates? treated three patients with 
Engelmann’s disease with corticosteroids 





Fig. 2 (Krohel and Wirth). Shaded area shows 
extent of abnormal bony proliferation. 
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that resulted in relief of bone pain and 
improvement of gait. Histological studies 
revealed bone resorption and remodeling 
in One patient. Neither of these reports 
mentioned ophthalmologiccomplications. 
Mottram and Hill,!° however, described a 
girl with marked and rapidly progressive 
diaphyseal dysplasia of the skull with 
bilateral disk edema and proptosis who 
underwent bilateral temporal decompres- 
sion. There was no disk edema or propto- 
sis 21/2 years later. As in our patient, the 
bone was irregular and thickened, making 
removal difficult. 

The x-ray films of the diaphyses of the 
long bones showed extensive cortical 
thickening. Periosteal new bone forma- 
tion was so rapid that “onion skinning” 
was seen, especially at the proximal and 
distal extremes of the diseased portions of 
the long bones. 

Light microscopic sections of long 
bone biopsy specimens revealed a plexi- 
form pattern of woven bone that failed to 
remodel into Haversian bone. The calcifi- 
cation front was lined with osteoblasts 
two and three cells deep. No osteoclasts 
were seen in the extensive bone biopsy 
sections. Only two Haversian systems 
were seen in all of the bone sections. 

The accelerated rate of bone accretion 
was documented with tetracycline label- 
ing. Accretion rate was calculated to be 
1.57 u (0.7 to 2.0 p) daily. This is 1’/2 to 
two times the expected rate for a boy his 
age. Scanning electron microscopy dem- 
onstrated a normal lamellar pattern to the 
bone, but electron microprobe analysis 
indicated that the calcium to phosphor- 
ous ratio in the osteoid was 2.18 to 3.32. 
Normal calcium to phosphorous ratio for 
such: bone is 1.67 to 1. This amount of 
calcium in osteoid has not previously 
been described and suggests that the min- 
eral is deposited in an extraordinary fash- 
ion.!! By using x-ray diffraction studies, 
Kay and Wirth confirmed the presence of 
crystals of calcium carbonate, a form of 
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mineral deposition not previously de- 
scribed in mammalian species (unpub- 
lished data). 

The rapid bony proliferation demon- 
strates how optic atrophy with visual loss 
could develop. It is more surprising that 
all of these patients with long-standing 
papilledema do not develop atrophy or 
sustain visual loss. A recently proposed 
model of papilledema suggests that in- 
creased sheath pressure may impair axo- 
plasmic flow, causing leakage of axoplas- 
mic fluid in the prelaminar tissue of the 
optic disk with resultant edema.’ This 
same proposal suggests that a decrease in 
axoplasmic production may protect 
against further leakage and subsequent 
compression of the axons with resultant 
atrophy. Some patients with Engelmann’s 
disease possibly escape optic atrophy and 
visual loss by a compensatory decrease in 
axoplasmic production or change in axo- 
plasmic composition. 

Morse, Walsh, and McCormick sug- 
gested that surgical unroofing of the optic 
canal might be beneficial although it 
could threaten existing vision. In our pa- 
tient, unroofing of the optic canals was 
accomplished without visual loss; how- 
ever, there was a fourth nerve paresis on 
the right side after decompression. This 
paresis has continued to improve and 
corrective surgery will not be needed 
now. Surgical unroofing of the canals 
apparently is not sufficient since unroof- 
ing the right eye with limited decompres- 
sion did not change the ophthalmoscopic 
appearance. However, unroofing com- 
bined with extensive temporal decom- 
pression resulted in complete resolution 
of left disk edema (Fig. 3). With the rapid 
bone accretion, a regrowth of sclerotic 
bone in the area of the optic nerve was 
possible. One year postoperatively, tomo- 
grams of each optic canal and orbital root 
revealed an almost complete reformation 
of bone in those areas. : 

Alteration of the extreme rate of bone 





Fig. 3 (Krohel and Wirth). Top, 
Left eye before decompression 
with disk edema. Bottom, Left eye 
ten months after bony decompres- 
sion of the orbit showing resolu- 
tion of dis’ 
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accretion will diminish the rate of apposi- 
tional bone formation and possibly per- 
mit remodelling of the primitive woven 
bone into Haversian bone. The presence 
of an extremely vascular bone, rapid min- 
eral accretion, and the deposition of both 
apatitic material and analogs of calcium 
carbonate strongly suggests that the rapid 
regrowth of bone may be controlled with 
the use of diphosphonates after surgical 
decompression of the orbits. According to 
a written communication from M. David 
Francis, M.D., on Sept. 9, 1976, this class 
of drugs shows bone mineral turnover ina 
controlled fashion and may alter the mod- 
ulation of osteoblasts to osteoclasts dur- 
ing bone remodelling. If remodelling oc- 
curs and Haversian bone develops, the 
rate of bone accretion has slowed to the 
normal rate for age. This would effective- 
ly prevent the recurrence of the stenosis 
of the optic canal. The nature of this 
disease is variable and ill-defined. There- 
fore, surgical decompression should be 
limited to those patients in whom visual 
loss is imminent or where selective bone 
studies have demonstrated that the dis- 
ease is inactive. 


SUMMARY 


A 5-year-old boy with diaphyseal dys- 
plasia who exhibited marked involvement 
of the cranial bones developed marked 
disk edema in a one-year period. We be- 
lieved the optic canal was being rapidly 
compromised by bony proliferation and 
vision was threatened. Selective bone 
studies, including tetracycline labeling, 
demonstrated a rapid accretion of bone 
11/2 to two times the expected rate for his 
age. We performed bilateral unroofing of 
the optic canals with additional temporal 
decompression of the left orbit. Limited 
unroofing ofthe right eye proved to be 
inadequate and only with additional ex- 
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tensive &mporal decompression was the 
disk edema of the left eye reversed. To- 
mogram: taken one year after surgery 
revealed regrowth of bone in the optic 
canal and orbital roof. The usefulness of 
bony decompression of the orbits in 
Engelmann’s disease is questionable. 
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VITELLIFORM MACULAR DEGENERATION 


JAMES D. KINGHAM, M.D., AND GREGORY P. LOCHEN, M.D. 
á Milwaukee, Wisconsin 


Best’s vitelliform foveal dystrophy has 
four features: dominant inheritance, hy- 
permetropia, a distinctive macular lesion 
that resembles an egg yolk, and an abnor- 
mal electro-oculogram (EOG) character- 
ized by a decreased light-peak/dark- 
trough (LP/DT) ratio.’ Clinically the oph- 
thalmoscopic appearance of vitelliform 
foveal dystrophy is variable and depends 
on the stage of development of the lesion. 
It begins as a yellowish fleck in or near 
the fovea that enlarges to a yellowish 
vitelliform disk within the retinal pig- 
ment epithelium; later the “egg yolk” 
ruptures, becomes cystic, degenerates, 
and results in an atrophic area of retinal 
pigment epithelium with pigment mot- 
tling.2 The four identifiable stages are 
previtelliform, vitelliform, vitelliruptive, 
and residual. Of these four stages the 
vitelliform lesion is the most easily recog- 
nized and least likely to be confused with 
lesions in other types of macular disease. 
Because of its variable appearance several 
authors®~> have regarded the EOG as es- 
sential for the diagnosis of vitelliform 
foveal dystrophy. 

Six patients had yellow foveal lesions 
that simulated the lesions in vitelliform 
foveal dystrophy. In 11 of the 12 eyes 
the EOG was normal and in the 12th eye 
only slightly subnormal. None of these 
patients had true vitelliform foveal dys- 
trophy. 


METHODS 


We performed a routine eye examina- 
tion including visual acuity, external slit- 
e 
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5 


lamp examination, applanation tonome- 
try, and dilated examination with Hruby 
or contact lens, and indirect ophthalmos- 
copy. No patient had a family history of 
ocular disease. Family members of four 
patients (Cases 1-3 and 5) were free of 
macular disease. Family members of the 
two other patients (Cases 4 and 6) were 
unavailable for examination. We also per- 
formed color stereophotography, fluo- 
rescein angiography, Goldmann visu- 
al fields, electro-oculography, photopic 
and scotopic electroretinography (ERG), 
Farnsworth-Munsell 100-hue test. and 
dark adaptation. One patient (Case 6) 
had only fluorescein angiography and 
electro-oculography. 

The EOG was done with electrodes 
applied to the medial and lateral canthi of 
both eyes and recorded on a polygraph 
(Grass model 7B). Eye movements were 
recorded every minute with the eyes mov- 
ing through an arc of 35 degrees. Fifteen 
minutes of scotopic testing was followed 
by ganzfeld illumination of 9,400 can- 
delas/m? for 15 minutes. Amplitudes were 
measured in microvolts per degree of arc. 
The maximum photopic amplitude was 
divided by the minimum scotopic ampli- 
tude to give the LP/DT ratio. The normal 
LP/DT ratio in our laboratory is 2.00 or 
greater. 

Dark adaptation (Goldmann-Weekers 
adaptometer) thresholds were determined 
from the nonvisible to the visible. Lumi- 
nance was plotted on the ordinate and 
time on the abscissa. All subjects were 
tested to 30 minutes of dark adaptation. 
This form of presentation showed clearly 
the angular point of Kohlrauseh that sepa- 
rates the photopic phase from the scotop- 
ic phase of the adaptation curve.® The 
results of the studies are shown in the 
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TABLE 
DATA ON PATIENTS WITH VITELLIFORM MACULAR DEGENERATION 











Case Age, Visual LP/Dt* Photopic Dark 
No yrs Acuity Ratio ERG Adaptation 

l 53 RE: 6/15 2.70 RE Slightly Decreased 

(20/50) 2.64 LE depressed, photopic 
LE: 6/6 both eyes amplitude 
(20/20) 

2 64 RE: 6/12 1.73 RE Slightly Decreased 

(20/40) 2.54 LE depressed RE, photopic 
LE: 6/15 normal LE amplitude 
(20/50) 

3 45 RE: 6/9 2.86 RE Normal, Decreased 

(20/30) 2.43 LE both eyes photopic 
LE: 6/15 amplitude 
(20/50) 

4 37 6/15 2.33 RE Normal, Decreased 
(20/50), 3.08 LE both eyes photopic 
both eyes amplitude 

5 46 RE: 6/22 2.48 RE Normal, Borderline 
(20/70) 2.50 LE both eyes photopic 

LE: 6/18 amplitude 
(20/60) 

6 47 RE: 6/6 3.38 RE Not tested Not tested 

(20/20) 3.91 LE 
LE: 6/7.5 
(20/25) 





*LP/DT designates light peak/dark trough ratio. 


RESULTS 


Six patients, 37 to 64 years of age, had 
moderately good visual acuity and a yel- 
low foveal egg-yolk lesion morphologi- 
cally similar to that in vitelliform foveal 
dystrophy (Figs. 1-7). Lesions in five pa- 
tients occurred in both eyes, and only in 
the right eye of another patient (Case 1). 
The lesions in two patients (Cases 1 and 
2) were thought to be a subretinal exuda- 
tive form of degenerative choroidopathy 
(Figs. 1 and 2). Cases 3 to 6 defied diagno- 
sis and were probably not manifestations 
of degenerative choroidopathy (Figs. 3-7). 
In these cases the yellow lesions were 
within the retinal pigment epithelium or, 
less likely, subretinal pigment epitheli- 
um. One patient (Case 4) had bilateral, 
asymmetric foveal lesions: a vitelliform 
lesion in the right eye (Fig. 4, top), and a 
lesion in the left eye similar to the vitelli- 
ruptive stage of vitelliform foveal dystro- 
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phy (Fig. 4, bottom). He also had bone 
spicular pigment clumping in the left 
midpeziphery (Fig. 5). The ERG was nor- 
mal and the serologic test result for syphi- 
lis (FTA-ABS) was negative. One patient 
(Case 5) had been exposed to atomic and 
hydrogen bomb testing but the vision loss 
occurred years later, ruling out infrared 
retinopathy (Fig. 6). 

Stereoscopic fluorescein angiography 
in all patients demonstrated early block- 
age of choroidal fluorescence by the vitel- 
liform lesion. There was no leakage of 
fluorescein from the perifoveal retinal 
capillaries in any patient. Four patients 
(Cases 1-3, and 5) had a slight amount of 
rarefaction of the retinal pigment epithe- 
lium around or adjacent to the lesion. 
This was characterized on fluorescein an- 
giography as slight hyperfluorescence in 
the early phases. In all six patients there 
was minimal late fluorescence of the 
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is decreased or borderline photopic ampli- 
K ESS tudes on dark adaptation. The signifi- 
b $ cance of this finding is unknown. 

č- DISCUSSION 

p There is no pathognomonic fluorescein 
x | Sake 5 
Bis pattern in the vitelliform stage of vitelli- 
f form foveal dystrophy; neither fluoresce- 
Ay in leakage nor staining occur except when 


there is a concomitant transmission defect 
in the retinal pigment epithelium.® 
None of these lesions had the clinical 
fluorescein appearance of centra! serous 
choroidopathy, serous detachment of the 
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Fig. 1 (Kingham and Lochen). Case 1. Top, Right 
eye; bottom, left eye. Note absence of vitelliform 
E lesion in the left eye. 
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vitelliform lesions. The typical early fluo- 
rescence pattern in almost all cases (Fig. 
8, top) showed blockage of choroidal flu- 
orescence by the vitelliform lesion, no 
leakage from the perifoveal capillaries, 
and slight hyperfluorescence through the 
rarefied retinal pigment epithelium sur- 
rounding the vitelliform lesion. The ster- 
eoscopic fluorescein angiograms aided in N E PEDEIR FT 

the differentiàtion of choroidal hyper- J Bee Be T 
fluorescence in these patients from retinal U es cae? 3 

leakage as described by Fishman and Fig. 2 (Kingham and Lochen). Case 2. Top, Right 


associates.” eye; bottom, left eye. Vitelliform, lesion has fluid 
Five patients (Cases 1-5) had slightly level in both eyes. 
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Fig. 3 (Kingham and Lochen). Case 3. Top, Right 
eye; bottom, left eye. Both eyes have vitelliform 
lesions but the lesion is more dense in the left eye. 


retinal pigment epithelium, or presumed 
histoplasmosis. Lack of photophobia and 
a normal cone ERG rule out progressive 
cone dystrophy. The vitelliform compo- 
nent does not occur in Stargardt’s disease 
or fundus flavimaculatus. Although our 
patients are older than those commonly 
seen with an intact vitelliform lesion, an 
intact vitelliform lesion may persist 
beyond the anticipated time period. 
Deutman® stated that the possibility of a 
vitelliform lesion occurring in senescence 
cannot be ruled out. Best’s disease usual- 
ly affects both eyes but is known to be 
unilateral.® 





Fig. 4 (Kingham and Lochen). Case 4. Top, Right 
eye has vitelliform lesion. Bottom, Left eye has 
pigment rarefaction and clumping in the retinal 
pigment epithelium suggesting the vitelliruptive 
stage of vitelliform foveal dystrophy. 
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Fig. 5 (Kingham and Lochen). Case 4. Midperiph- 
ery of the left eye shows pigment clumping in bone 
corpuscular manner. Result of an FTA-ABS test was 
negative and an electroretinogram was normal. 
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Fig. 6 (Kingham and Lochen). Case 5. Top, Right 
eye; bottom, left eye. Patient was previously ex- 
posed to nuclear bomb testing. Lesions do not look 
like solar retinopathy. 


The specificity of the EOG was studied 
by Deutman® who stated that the flat 
course of the EOG is characteristic of 
vitelliform foveal dystrophy. 

Cross and Bard® found that some carri- 
ers of the pathologic gene had abnormal 
EOGs with normal foveas. 

Thus, there are lesions that are morpho- 
logically similar to those in vitelliform 
foveal dystrophy. In their three cases of 
vitelliform lesions, Fishman and associ- 
ates? showed leakage of fluorescein from 
perifoveal retinal capillaries. There was 
no retinal vessel leakage in our study. 
Apparently, a wide variety of macular 
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disorders of varied etiologies masquerade 
as Best’s vitelliform foveal dystrophy. We 
suggest that the term vitelliform foveal 
dystrophy be applied only to cases that 
show foveal lesions that undergo the mor- 
phologic spectrum of previtelliform, vi- 
telliform, or vitelliruptive stage; a con- 
tributory family history; and an abnormal 
EOG. 

Because these lesions are vitelliform 
rather than pseudovitelliform, the name 
given to them by Fishman and associates? 
—pseudovitelliform macular degenera- 
tion—is not accurate: they are a vitelli- 
form macular degeneration. 





Fig. 7 (Kingham and Lochen). Gase 6. Vitelliform 
lesions are present more in the left eye (bottom) than 
in the right eye (top). 
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Fig. 8 (Kingham and Lochen). Fluorescein angio- 
gram in Case 3. Top, Late venous phase shows 
blockage of fluorescence centrally with small spokes 
of hyperfluorescence in areas of retinal pigment 
epithelial rarefaction. Bottom, Recirculation phase 
shows vitelliform lesion beginning to pick up some 
fluorescein. Note absence of perifoveal capillary 
leakage. 


SUMMARY 


Six patients had macular vitelliform 
lesions similar to those in Best’s vitelli- 
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form foveal dystrophy but all had normal 
electro-oculograms (EOG) and no famil- 
ial involvement. Two patients had an 
exudative form of degenerative choroi- 
dopathy. The remaining four had vitelli- 
form lesions of unknown etiology. Fluo- 
rescein angiography demonstrated slight 
hyperfluorescence through rarefied reti- 
nal pigment epithelium but no leakage 
occurred from perifoveal retinal capillar- 
ies. The diagnosis of vitelliform foveal 
dystrophy should be restricted to those 
patients who have the morphologic le- 
sions, an abnormal EOG, and a contribu- 
tory family history. 
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MACULAR LESIONS IN ALPORT’S DISEASE 


BETTINE C. P. POLAK, M.D., AND BAREND L. HOGEWIND, M.D. 
° Leyden, The Netherlands 


The first description of hereditary 
chronic nephritis was given by Guthrie,! 
the association of perceptive deafness 
with this renal disease was first recog- 
nized by Alport,? and the first report on 
the ocular lesions was published in 1956 
by Sohar.? 

The following ophthalmological fea- 
tures, occurring without any sex predilec- 
tion, have been described in Alport’s dis- 
ease. T 

Lens alterations—Microspherophakia, 
lenticonus anterior or posterior, and cata- 
racts (corticalis anterior, posterior, sub- 
capsularis, nuclearis). 

Fundus lesions—Drusen-like spots in 
Bruch’s membrane or deep retinal layers, 
degeneration of the pigment epithelium 
in the macular area, and serous retinal 
detachment in the terminal stage of renal 
insufficiency. 

The symptoms of hereditary nephritis 
are not specific and generally consist of 
microscopic hematuria and paroxysmal 
macroscopic hematuria, frequently asso- 
ciated with proteinuria. Progressive kid- 
ney failure develops in early childhood, 
and the majority of male patients die 
before the age of 40 if they do not receive 
renal function-replacing therapy. In fe- 
males the course of the disease is milder. 
Kidney failure is relatively rare and life 
expectancy is not shortened. 

Perceptive deafness is most frequently 
detected in boys under 10 years old. In 
girls and women the hearing defect is less 
severe and may only be detected by audi- 
ometry. 


From the Departments of Ophthalmology (Dr. 
Polak) and Internal Medicine (Dr. Hogewind), Uni- 
versity Hospital, Leyden, The Netherlands. 

Reprint requests to Bettine C. P. Polak, M.D., 
Department of Ophthalmology, University Hospi- 
tal, Leyden, The Netherlands. 


The auditory and ocular lesions are not 
necessarily associated with hereditary ne- 
phritis, since they are occasionally found 
in relatives without signs of kidney dis- 
ease. But, because kidney disease, per- 
ception deafness, and ocular lesions are 
found together in most cases, most au- 
thors assume that one pleiotropic gene is 
responsible for these affections. The gen- 
eral opinion is that Alport’s disease is 
inherited as an autosomal dominant trait, 
with incomplete penetrance and variable 
expressivity of the mutant gene; the di- 
vergent severity of the course of the dis- 
ease between the sexes might be ex- 
plained by a sex-dependent modification 
of the expression of the mutant gene, 
mitigating clinical disease in the female.® 


SUBJECTS AND METHODS 


We pertormed ophthalmological exam- 
inations, including determination of visu- 
al acuity, examination of ocular media 
and fundi, measuring of intraocular 
pressure, fundus photography, and fluo- 
rescein-angiography. Electro-oculogra- 
phy was performed by the method of 
Arden and associates.?!° A value of 1.85 
was considered the lower limit of the 
normal light peak/dark trough ratio. Elec- 
troretinography was performed in the 
dark-adapted state (scotopic electroretin- 
ogram [ERG]) using blue-light flashes of 
l and 0.1 J; the photopic ERG was done 
with 1 J white-light flashes against a 
bright blue background. Both stimulus 
and adaptation-light illuminated the en- 
tire retina.!! We studied visual fields with 
the Goldmann perimeter. 


CASE REPORTS 


Case 1—A 24-year-old man had heen admitted at 
the age of 12 because of fatigue and edema of the 
face and feet. Urinalysis showed hematuria and 
slight proteinuria. Renal biopsy showed focal local 
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glomerulonephritis with numerous foam cells. Since 
the age of 6 he had been known to have bilateral 
perception deafness. Kidney function gradually be- 
came impaired, necessitating hemodialysts when he 
was 19. One year later, a donor kidney was success- 
fully grafted. On ophthalmological examination two 
years after the transplantation, his visual acuity was 
6/6 (20/20). There were no visual complaints. The 
aspect of the anterior segment was normal, and the 
intraocular pressure was below 20 mm Hg (applana- 
tion tonometry). The lens showed some signs of 
cataract (coronaria and coerulea). s 

Ophthalmoscopy revealed whitish lesions in the 
macular area, occurring symmetrically in both eyes 
(Fig. 1); these lesions consisted of whitish-gray to 
silverish flecks with round, oval, elongated, or irreg- 
ular shapes, and varying in size from small dots to 
larger aggregations of densely packed spots. They 
lacked a sharp outline, and appeared to be confluent 
in several places. The greatest density of these 
dot-like fundus lesions was found in the perifoveal 
area; the density decreased toward the periphery, 
but the lesions extended only a little beyond the 
large temporal retinal vessels. 

At the nasal side the dots did not completely reach 
the optic disk. The more temporally located were 
more sharply defined and more dot-like than the 
nasal lesions, which showed a greater density and a 
more confluent appearance. The foveal area was not 
affected. On biomicroscopic examination with the 
Goldmann lens, these whitish lesions appeared to be 
localized in the most superficial retinal layers, some 
above the level of the retinal vessels. Fluorographic 
fundus findings in this patient were normal: the 
lesions did not take up any fluorescein, nor did 





Fig. 1 (Polak and Hogewind). Case 1, Fundus 
photograph of the right eye, showing whitish lesions 
in the macular area. 
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Fig. 2 (Polak and Hogewind). 


Case 1, Fluoro- 
graphic picture of the right eye, showing a normal 
fluorescence pattern. The lesions, visible in Figure 
1, do not take up fluorescein. 


leakage ef fluorescein from retinal vessels occur 
(Fig. 2). The visual fields were normal. 

The results of the ophthalmological examination 
of the first patient and his family are summarized in 
the Table. None of the relatives had similar fundus 
lesions; all of them showed lens alterations or 
drusen of Bruch’s membrane or pigment epithelial 
degeneration, features known to occur in Alport’s 
disease. The family investigation revealed that the 
younges* daughter (Fig. 3, II-6), aged 20, with 
pigment epithelium degeneration, is a gene carrier, 
because urinalysis showed microscopic hematu- 
ria with red blood cell casts and mild proteinuria. 
No cther relative showed urinalysis abnormali- 
ties, bu’ the mother (I-2) had a serious bilateral 
perceptive hearing deficiency of 60 dB. 

Case 2—A 21-year-old man developed bilateral 
deafress of perceptive nature at the age of 1 year; 
wher he was 11, microscopic hematuria and symp- 
toms of renal insufficiency were detected, leading to 
uremia at the age of 16. Treatment with chronic 
hemodialysis was started, followed two years later 
by renal transplantation. Ophthalmological exami- 
nation ë few years after the successful kidney trans- 
plantation revealed visual acuity of 6/6 (20/20) bilat- 
erally; the anterior segment and intraocular pressure 
were normal. The lens showed a coronaria and 
posterier cortical cataract. Ophthalmoscopically the 
same whitish, superficially located dots in the peri- 
foveal area were present, as described in the first 
patient The visual fields were normal. A sister of 
this patient showed a normal fundus. Other relatives 
could mot be examined because of lack of coopera- 
tion. The family history revealed that an older 
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py . 
3 TABLE 
. S CLINICAL FINDINGS* 
ko 
Fe: ‘ Visual 
i Subject Acuity Lens Fundus Electro-ophthalmology “ 
I-l 6/6 Cataracta coronaria Dystrophies of the Normal EOG 
pigment epithelium scotopic ERG at 
| Drusen the lower limit 
[-2 6/6 Cataracta coronaria, Drusen Normal EOG 
cataracta coerulea low scotopic and 
photopic ERG 
II-1 Dead 
Il-2 6/6 Clear Minimal pigment Normal EOG 
epithelium lesions scotopic ERG at 
the lower limit 
II-3 6/6 Cataracta coerulea, Drusen Normal EOG and ERG 
cataracta corticalis, 
anterior and posterior 
IL-4 6/6 Cataracta coronaria Pigment epithelium Normal EOG and ERG 
lesions 
II-5 6/6 Cataracta coronaria, “Flecks” Normal EOG 
cataracta coerulea photopic ERG at 
the lower limit 
II-6 6/6 Clear Pigment epithelium Normal EOG and ERG 
epithelium 
III-1 È Clear — -—— 
III-2 p Clear Normal ———- 
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* Pedigree is shown in Figure 3. Anterior segments and intraocular pressures were normal. 


brother and an uncle had died at young ages from | 


terminal renal insufficiency, accompanied by deaf- 
ness; three sisters and a niece showed urinalysis 
anomalies. 

Case 3—A 54-year-old man had been known for 
several years to have Alport’s syndrome, including 
inner-ear deafness and progressive renal insufh- 
ciency. Ophthalmological examination was per- 
formed when he was terminally uremic (creatinin 
clearance, 5 ml/min). Visual acuity was then 5/6 
(16/20) in both eyes; the anterior segment and intra- 
ocular pressure were normal. — 

The lens showed an anterior and posterior cortical 
cataract. On ophthalmoscopy, we found the same 
whitish, superficially located spots in the macular 
area of both eyes as observed in the first two pa- 
tients. The visual fields were normal. The relatives 
of this patient refused examination. 


DISCUSSION 


Whitish fundus lesions are a new find- 
ing in Alpost’s disease. In our three 
patients, two of whom had undergone 
successful grafting of a donor kidney, 
ophthalmoscopy showed dot-like abnor- 
malities occurring symmetrically in the 


perifoveal area of both eyes. Biomicro- 
scopy and fundus photography indicated 
that these fundus lesions were localized 
in the most superficial layer of the retina 
at the level of the membrana limitans 
interna, and the normal fluorographic as- 
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Fig. 3 (Polak and Hogewind). Case 1, Family 
pedigree. m 
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pect and the normal EOG support a su- 
perficial retinal localization. Therefore, 
these lesions can be clearly differentiated 
from drusen of Bruch’s membrane, which 
sometimes occur in Alport’s syndrome, 
and also from fundus albipunctatus le- 
sions. Since these whitish spots were ob- 
served in the third patient (who had not 
yet undergone hemodialysis and who had 
not received a donor kidney), and (except 
for the first two patients described here) 
were not found at ophthalmoscopy in 
more than 100 patients in our clinic after 
successful kidney transplantation, a rela- 
tionship between the development of 
these lesions and renal transplantation 
can be ruled out. 

Because all of the relatives of the first 
patient did not show the dot lesions but 
did show lens alterations or fundus le- 
sions, or both, and only the mother and 
youngest sister were carriers of the patho- 
logical gene, we must assume that some 
of the ocular features found in the rela- 
tives represent coincidental associations. 
The occurrence of various ocular findings 
in healthy family members of patients 
with Alport’s disease has been reported. !? 
All the EOGs made in our investigation 
were normal; this differs from the 
findings of Hochgesand and associates!* 
who described a pathologically low EOG 
as a prodromal symptom in fundus abnor- 
malities in Alport’s disease. 


SUMMARY 


In three male patients with Alport’s 
disease, two of them successfully treated 
by kidney transplantation, ophthalmosco- 
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py revealed bilaterally densely packed 
whitish-yellow lesions around, and to 
some extent in, the macular area. These 
spots, superficially located in the retfna, 
have net been previously described in 
Alport’s disease. 
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COMPLICATIONS OF COBALT PLAQUE THERAPY 


OF CHOROIDAL MELANOMAS 


DEVRON H. CHAR, M.D., LAWRENCE I. LONN, M.D., 
AND LAWRENCE W. MARGOLIS, M.D. 
San Francisco, California 


Increasing evidence suggests that 
smaller choroidal melanomas have a rela- 
tively good prognosis,!+® and alternate 
modes of therapy have been used in pa- 
tients with these tumors. Since the initial 
report by Moore,* numerous investigators 
have used radioactive plaques in the 
treatment of choroidal melanomas. En- 
couraged by the favorable reports of Stal- 
lard and others®*® that some of these tu- 
mors could be obliterated with radioac- 
tive plaques, we treated a small series of 
patients at the University of California, 
San Francisco by using this modality. To 
assess radiation effectiveness, radioactive 
phosphorus (°2P) uptake determinations 
were performed before and after the treat- 
ment and the results did not correlate 
with histologic evidence of tumor de- 
struction. We also observed a high inci- 
dence of radiation retinopathy in patients 
with posterior pole choroidal melanomas 
who had been treated with cobalt 
plaques. 


MATERIAL AND METHODS 


Eight patients with small choroidal 
melanomas were treated with cobalt 
plaque therapy in 1972 and 1973 at the 
University of California, San Francisco. 
The diagnosis of a choroidal melanoma 
was made in all cases by clinical examina- 
tion using direct and indirect ophthal- 
moscopy, contact lens examination, 


From the Ocular Oncology Unit, Department of 
Ophthalmology, Uhiversity of California, San Fran- 
cisco. This study was supported by National Insti- 
tutes of Health grant EY 01759 and by a grant from 
the Western Retinal Research Institute. 

Reprint requests to Devron H. Char, M.D., Room 
S-322, Department of Ophthalmology, University of 
California, San Francisco, San Francisco, CA 94143. 


fundus photography, and Goldmann pe- 
rimetry. Fluorescein angiography was 
performed in all cases and in six patients 
pretreatment °2P uptake tests were per- 
formed, all of which were positive. The 
criteria for initiating cobalt plaque thera- 
py were the presence of a choroidal mela- 
noma in the patient’s only functional eye, 
refusal of enucleation, or a small tumor 
with good vision. No patient had clinical 
evidence of metastatic disease before 
therapy. All patients received an explana- 
tion of their ocular lesions and the thera- 
peutic options available. After informed 
consent was obtained, cobalt plaque ther- 
apy was initiated. Two patients were men 
and six were women with an age range of 
61 to 75 years (mean age, 67 years). All 
patients have been followed up for at 
least 36 months after therapy (range, 36 to 
60 months). 

Cobalt plaque therapy was performed 
by using Stallard type applicators. In 
seven cases a 15-mm plaque, and in one 
case a 10-mm plaque, was used. We cal- 
culated cobalt dosages in the manner de- 
scribed by Stallard’ ina range from 17,700 
to 30,700 rads to the tumor base and 6,600 
to 19,300 rads to the tumor apex. 

All patients have been serially exam- 
ined at three-month intervals and six pa- 
tients had repeat 3?P uptake tests after 
cobalt plaque therapy. 


RESULTS 


In the six patients with positive °?P 
uptake tests before treatment, negative 
results were obtained on retesting after 
cobalt plaque therapy (Table 1). In four 
patients enucleation ultimately was per- 
formed. Two patients developed vitreous 
hemorrhage after treatment and enuclea- 
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tion was performed because the opaque 

- media did not allow adequate monitoring 
of tumor change. In two patients serial 
examinations after treatment showed the 
tumors were enlarged. 

Results of the histologic examinations 
are listed in Table 2. In three of the four 
eyes subsequently studied there had been 
no clinical evidence of a break in Bruch’s 
membrane before therapy, yet all four 
eyes had tumor invasion of the retina on 
pathologic examination. Two eyes con- 
tained spindle B tumors and two had 
mixed cell melanomas of the choroid. 
Except for Case 8, tumor necrosis ap- 
peared to be negligible. This absence of 
tumor necrosis was particularly notewor- 
thy in Case 5. In this patient the 3?P test 


was negative after therapy, yet tumor 


growth was documented on serial exami- 
nation. On pathologic examination of this 
tumor, there was no evidence of radi- 
ation-induced tumor necrosis. In three of 
the four specimens studied pigment- 
laden macrophages were observed. 

Only in Case 8 was the tumor within 5 
mm of the optic nerve. Five of the seven 
patients with posterior pole choroidal 
melanomas developed radiation retinopa- 
thy. The Figure documents the develop- 
ment of this complication in Case 6. All 
of these patients demonstrated radia- 
tion-induced vascular occlusive changes 
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including capillary nonperfusion, micro- 
aneurysms, telangiectasias, circinate reti- 
nopathy, cotton-wool spots, large vessel 
sheathing, and retinal and vitreous hem- 
orrhage.8 The radiation retinopathy was 
noted clinically on the average of 21 
months after therapy (range, 1 to 41 
months). As a consequence of the radia- 
tion retinopathy all of these patients had 
posttreatment visual acuities of counting 
fingers or worse. Only patient 7, who had 
a peripheral choroidal melanoma, re- 
tained good vision (6/12 [20/40]). One 
patient has died of metastatic melanoma 
(Case 4), and the other seven patients are 
alive and well an average of 31/2 years 
after therapy (range, three to five years). 


DISCUSSION 


Since the initial report in 1930 by 
Moore’ investigators have used radioac- 
tive plaques as an alternative to enuclea- 
tion in the treatment of choroidal melano- 
mas. Because of the lack of prospective 
randomized studies, comparisons of the 
tumor mortality using various therapeutic 
modalities in the treatment of choroidal 
melanomas can only be estimated. The 
five-year mortality with small choroidal 
melanomas (less than 10 mm in diameter 
and 2 mm in elevation) is approximately 
15% whether the patient is treated with 
cobalt plaques,®~! enucleation,’ or seri- 











TABLE 2 
HISTOPATHOLOGY 
Case 1 Case 4 Case 5 Case 8 
Cell type Mixed Spindle B Spindle B Spindle B mixed 
Bruch’s membrane ruptured Positive Positive Positive Positive 
Vitreous hemorrhage Positive Negative Negative Positive 
Tumor pigment 4 Moderate Moderate to heavy Moderate Heavy 
Retina Tumor invasion Tumor invasion Tumor invasion Tumor invasion 
Tumor necrosis Less than !/4 Negative Negative ə More than 1/2 
Scleral invasion Negative Partial thickness Negative Negative 
Macrophages in tumor Numerous Negative Few Numerous 
Tumor size (largest diameter, mm) 12 9.5 10 
Radiation retinopathy Positive Positive Negative Positive 
Cobalt plaque-enucleation š 
interval (mo) 13 17 ll 8 
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Figure (Char, Lonn and Margolis). Clinical course of Case 5 before and after cobalt plaque therapy. Top 
left, Posterior pole before therapy. Top right, Tumor before therapy. Bottom left, Appearance of tumor six 
months after cobalt plaque therapy. Bottom right, Appearaace of fundus two years after cobalt plaque 


therapy. 


ally examined without intervention until 
growth is documented.!!? 

A major problem in the use of cobalt 
plaques is the lack of an accurate means 
of assessing tumor viability after therapy. 
In approximately 30% of eyes treated 
with radioactive plaques, enucleation was 
necessary after therapy because of contin- 
ued tumor growth. In four of eight cases 
treated with cobalt plaques in the current 
study, enucleation was necessary even 
though cobalt plaque dosimetry used in 
these patients was in the range suggested 
by Stallard. We performed 3?P uptake 
tests after Cobalt plaque therapy to deter- 
mine whether this would be a more sensi- 


tive method of determining tumor de- 
struction. In all six patients who had *?P 
tests after therapy the results were nega- 
tive. In this study four eyes were exam- 
ined histologically which had been treat- 
ed with cobalt plaque therapy between 8 
and 17 months before enucleation. De- 
spite the negative 3?P results, significant 
tumor necrosis was only seen on one eye 
(Case 8), and even in this case there were 
mary areas of viable-appearing tumor 
cells. The observation of viable tumor 
cells in spite of negative °?P studies after 
therapy suggests that the P uptake test is 
not an accurate indicator of tumor cell 
death following cobalt plaque therapy. 
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The reason for the differential suscepti- 
. bility of choroidal melanomas to radio- 
therapy is unclear. In previous pathologic 
stucies there did not appear to be a corre- 
lation between cell type and therapeutic 
response to radiation. In those tumors 
that were not destroyed by therapy, 
there was often little tumor necrosis ob- 
served.9—1! Patients who have been treated 
with cobalt plaques must be serially exam- 
ined at frequent intervals to determine 
whether the therapy has been successful, 
since there is no alternative assay which 
correlates well with tumor destruction. 
Visual acuity after radioactive plaque 
therapy has varied widely in different 
studies. In Stallard’s series of 107 pa- 
tients, 34 retained a visual acuity of better 
than 6/18 (20/60) and 31 had posttreat- 
ment vision of less than 6/60 (20/200).° 
Lommatzsch successfully treated 46 of 62 
patients with radioactive plaques'®; 27 
had a visual acuity of better than 6/36 
(20/120) after treatment and 19 worse 
than 6/60 (20/200). In these two studies, 
36% of patients had a visual acuity of 
better than 6/18 (20/60) after radioactive 
plaque therapy.??° In the present investi- 
gation, radiation retinopathy reduced the 
visual acuity of all but one patient (13%) 
below pretreatment values. Radiation ret- 
inopathy is the most important complica- 
tion of successful tumor destruction by 
radioactive plaque therapy. It is a form of 
vascular occlusive disease with a predi- 
lection for capillaries, causing oblitera- 
tion of the lumen, microaneurysm forma- 
tion, areas of telangiectasias, neovascular- 
ization, cotton-wool spots, circinate mac- 
ular exudates, perivasculitis, and hemorr- 
hage.®:13-14 Stallard? noted the develop- 
ment of radiation retinopathy in 23 pa- 
tients with choroidal melanomas. He ob- 
served circinate perimacular exudates in 
11 patients with the onset occurring 5 to 
71/2 years after therapy, and the delayed 
occurrence of punctate retinal hemor- 
rhages and telangiectatic changes in 11 
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patients (onset, 5 months to 15 years after 
therapy).? Bedford'!® observed a higher 
incidence of radiation retinopathy in 
treating choroidal melanomas of the pos- 
terior pole, especially when they were 
located near the disk or macula. He rec- 
ommends that lesions within 5 mm of the 
optic nerve or macula not be treated with 
cobalt plaques,!* and in all but one of our 
patients who developed radiation reti- 
nopathy, his recommendation was fol- 
lowed. 

In this study the onset of radiation 
retinopathy occurred at an average of 21 
months after therapy (range, 1 to 41 
months), which is similar to that observed 
by others.®™10-13-16 Since the onset of radi- 
ation retinopathy usually occurs two to 
three years after therapy and may be pro- 
longed up to 15 years, the incidence of 
this complication is probably inaccurate- 
ly estimated in series with relatively short 
follow-up.!! Radiation retinopathy with a 
resultant decrease in vision is probably 
much more common than has been re- 
ported in posterior pole choroidal mela- 
nomas treated with radioactive plaques, 
and in our series it occurred in five of the 
seven patients with posterior pole lesions. 

The visual acuity after cobalt plaque 
therapy appears to be better than 6/30 
(20/100) in less than 33% of patients. In 
the present study none of the patients 
with posterior pole melanomas had good 
visual acuity after treatment. In patients 
with choroidal melanomas posterior to 
the equator, cobalt plaque therapy results 
in diminution of vision because of the 
high incidence of radiation retinopathy, 
although its onset is often delayed for at 
least two years. Because of this complica- 
tion we no longer use cobalt plaques in 
the management of patients with small 
posterior pole choroidal melanomas. In 
the one patient (Case 7) in this series with 
a small peripheral choroidal melanoma 
radiation retinopathy did fiot develop. 
Possibly, this technique is useful in the 
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management of peripheral choroidal tu- 
mors since the distance from the posterior 
pole minimizes radiation damage to the 
optic nerve and macula. 


SUMMARY 


We treated a small series of patients 
with choroidal melanomas with radioac- 
tive cobalt plaques. To assess the effec- 
tiveness of radiation, we performed radio- 
active phosphorus (2?P) uptake determi- 
nations before and after treatment. The 
32P results did not correlate with histolog- 
ic evidence of tumor destruction. In five 
of seven patients with posterior pole mel- 
anomas, radiation retinopathy developed 
after treatment with resultant decrease in 
vision. 
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: BILATERAL RETINAL VASCULITIS 
ASSOCIATED WITH CLOTTING DISORDERS 


H. SAvIR, M.D., T. WENDER, M.D., D. CRETER, M. SC., 


M. DJALDETTI, M.D., 


Petah-Tiqua, Israel 


AND 
R. STEIN, M.D. 


Tel-Hashomer, Israel 


Retinal vasculitis,! papillophlebitis,? 
mild and moderate papillary vasculitis,’ 
benign retinal vasculitis,4 and optic disk 
vasculitis> are synonyms for a clinical 
entity which resembles common central 
vein thrombosis. This entity, however, 
has different characteristics as far as path- 
ogenesis, course, and ultimate visual out- 
come are concerned. Hayreh*® suggested 
distinguishing two types of this entity: 
type 1, in which the dominant clinical 
and angiographic signs are confined to 
the disk and its vicinity, and are similar to 
papilledema of other etiologies; and type 
2, in which all features resemble central 
retinal vein occlusion. 

The prominent signs of this condition 
are: (1) unilaterality in most though not 
all cases; (2) occurrence in healthy young 
adults, predominantly men; (3) insignifi- 
cant impairment of visual acuity, with 
only indefinite complaints of blurring or 
fogginess; (4) marked papilledema and 
retinal edema due to pronounced venous 
stasis with dilatation and tortuosity of 
retinal veins, accompanied by retinal 
hemorrhages, especially on and around 
the disk but often all over the fundus; (5) 
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ophthalmoscopically and angiographi- 
cally normally perfused retinal arteries; 
(6) a favorable final visual outcome de- 
spite a protracted course of several 
months to more than one year, and only 
slight to moderate impairment of visual 
acuity in some cases where the macular 
retina was more seriously involved; and 
(7) debatable effectiveness of corticoste- 
roids, denied by some?~4 but strongly 
defended by Hayreh.* 

As for the etiology and pathogenesis of 
this vascular disorder, the terms “vasculi- 
tis” or “phlebitis” indicate that the au- 
thors using these terms implicate an in- 
flammatory factor affecting the retinal 
veins. Cases have been reported of retinal 
vasculitis in young adults in whom a 
causal relationship with an infective 
source was more or less clearly estab- 
lished.®!! In most cases the evidence of a 
primary inflammatory etiology has re- 
mained more than tenuous, derived from 
the beneficial effect of a nonspecific anti- 
inflammatory agent, such as corticoste- 
roids, in a benign and self-limiting condi- 
tion. 

Our patient with bilateral retinal vas- 
culitis had a disorder of the clotting and 
fibrinolytic mechanisms known to be 
associated with thrombotic and thrombo- 
embolic accidents. 


CASE REPORT, 


Case 1—This 27-year-old man had never been 
seriously ill. In June 1975, he complained of blurred 
vision in his right eye shortly after having been 
exposed to severe stress in a military expedition. 
This event also gave rise to distressing stuttering. 
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A central retinal vein thrombosis was diagnosed. 
Despite marked papillary and retinal edema and 
multiple hemorrhages of the fundus, visual acuity 
was only slightly reduced to 6/7.5 (20/25). Tonome- 
try revealed elevated intraocular pressure (IOP) in 
both eyes, about 30 mm Hg. On gonioscopy, an open 
angle was found. Visual acuity in the left eye was 
6/6 (20/20), and no pathologic changes were present 
except for the elevated IOP. 

All general and laboratory examinations gave nor- 
mal results: blood pressure, electrocardiogram, 
physical and x-ray film examinations of the chest, 
blood count, urea, cholesterol, glucose, calcium, 
phosphorus, bilirubin, antistreptolysin, Rose- 
Waaler, latex test, agglutination tests for toxoplas- 
mosis, leptospirosis, brucellosis, Vidal, VDRL, 
lupus erythematosus cells, C-reactive protein, and 
complement Cs and Ca. 

Total protein values were within normal range; 
Cellogel protein electrophoresis showed normal val- 
ues for albumin, alpha,-, alpha,-, and beta-globulins, 
but a decreased value for gamma-globulin (9%). 
Immunoglobulin quantitation using Hyland’s 
immunoplates showed decreased IgG (260 mg/100 
ml), normal IgA (90 mg/100 ml), and IgM (150 
mg/100 ml). The results of the blood volume exami- 
nation suggested stress polycythemia. 

The patient was given prednisone (Meticorten) 
(60 mg/day), and digoxin (Cardoxin) and aspirin as 
antiaggregators. The ocular hypertension was treat- 
ed with acetazolamide (Diamox), epinephry! borate 
(Eppy), and pilocarpine without any obvious effect. 

Repeated examinations showed a slow improve- 
ment of the visual acuity of the affected right eye to 
6/6 (20/20). The patient was kept on a maintenance 
dosage of 10 mg of prednisone, digoxin, and aspirin. 

Some regression of the papillary and retinal 
edema ensued in the right eye while he was receiv- 
ing the above treatment; the same ophthalmoscopic 
picture suddenly developed in the left eye—marked 
engorgement of the retinal veins, papilledema, dif- 
fuse edema of the retina, including the macula, and 
numerous superficial and deep retinal hemorrhages, 
particularly at the posterior pole. Visual acuity 
dropped to 6/9 (20/30). Ocular hypertension contin- 
ued despite intensive treatment. On tonography, Po, 
26 mm Hg and C=0.08 in the right eye, and Po, 21 
mm Hg and C=0.01 in the left eye was found. 

The edema in the macula slowly regressed; it 
remained pronounced in the perimacular and peri- 
papillar areas. The arteries remained normal both in 
size and course, but the veins continued to be 
tortuous, dilated, and irregular, dipping in and out 
of the swollen retina. Most of the hemorrhages 
gradually vanished but some new ones continued to 
appear. The swelling of the disks slightly receded 
but their hyperemic appearance, caused by the pres- 
ence of many dilated collaterals between the ob- 
structed retinal branch veins and their apparently 
patent retrobulbar drainage channels, did not appre- 
ciably change. Visual acuity returned gradually to 
6/6 (20/20) in beth eyes. The patient was discharged 
on a maintenance dosage of 30 mg of Meticorten 
every second day. 


About four weeks later, a recurrence of the macu- 
lar edema, first in the left eye and a few days later in 
the right eye, occurred, reducing the vision in the 
left eye to 6/15 (20/50) and in the right to 6/36 
(20/120). These relapses were attributed to obstruc- 
tion of one or two of the small veins draining the 
macular region though we could not identify them. 

Fluorescein angiography disclosed findings typi- 
cal of retinal vasculitis. Figures 1 and 2 show the 
fundus before injection of the dye and reflect the 
ophthalmoscopic picture. Figures 3 to 5 illustrate 
the different phases of fluoroangiography of the 
right eye. While a normal circulation time was 
present in the arterial phase, the filling of the veins 
was delayed. Numerous engorged capillaries and 
venules became more conspicuous on the disk, and 
the tortuosity of the large veins and their tributaries 
more preminent. No signs of retinal capillary oblit- 
eration, arteriovenous shunts, or neovascularization, 


such as can be seen in central vein occlusion 


associated with retinal ischemia, were present. The 


venous phase was prolonged, and perivenous patchy — 


leakage of fluorescein became evident. In the late 
phase, the leakage on the disk and along the large 
veins became more diffuse and also included the 
macular region (Fig. 5). 

The left eye showed similar changes but the 
macula was free and an almost normal perifoveal 
capillary net could be seen. 

On ophthalmodynamometry, a high central vein 
pressure of 50 mm Hg was measured, approaching 
the diastolic arterial pressure. 

Because of the relapse, treatment with prednisone 





Fig. 1 (Savir and associates). Right eye (with green 
filter). Disk margins are blurred, with edema extend- 
ing into the surrounding retina. There are dilated 
capillaries on the surface of the disk. Veins are 
engorged and tortuous; flame-shaped hemorrhages 
are scattered around the disk. . 
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Fig. 2 (Savir and associates). Left eye (with green 
filter). Upper and lower disk margins are blurred, 
with engorged and tortuous veins. Sheathing ap- 
pears along the upper nasal and nasal vein. There 
are two dilated cilioretinal veins. 


(60 mg/day) was reinstituted. The hemorrhages 
gradually resorbed, the papillary and retinal edema 
decreased in the left eye, and visual acuity returned 
to 6/6 (20/20). In the right eye, however, the macular 





Fig. 3 (Savir and associates). Fluorescein angiog- 
raphy (one month after onset of disease) in the right 
eye. In the early arteriovenous phase there are 
microaneurysms and dilated capillaries on the upper 
and lower disk margins. The arteries are normal. 


Flame-shaped hemorrhages are scattered around the 
disk. 
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Fig. 4 (Savir and associates). Fluorogram montage 
of the right eye. In the venous phase there are 
severely engorged veins, with tortuosity of the large 
veins and their tributaries. Blurred disk margins 
with dilated capillaries and dye leakage can be seen. 
There are numerous flame-shaped hemorrhages all 
over the retina. 


edema persisted, and a microcystic degeneration in 
the foveal area became evident. For this reason, 
argon laser photocoagulation was applied in two 
rows surrounding the macula laterally from above 
and below. In this eye the edema gradually lessened 
but the honeycomb changes remained, and a fine 
preretinal fibrosis became visible. Visual acuity did 
not improve beyond 6/12 (20/40). Collaterals in form 
of opticociliary and retinociliary veins at the upper 
and lower pole of the optic disk were detected. All 
the retinal veins from the disk up to the periphery 
displayed continuous sheathing. 

At this stage, we considered the possibility of a 
clotting disorder causing central retinal vein occlu- 
sion. The following coagulation studies were done: 
clotting time, clot retraction, factors VIII, IX, XI, 
and XII, one-stage prothrombin time,!? partial 
thromboplastin time, kaolin-activated, fibrinogen, 
fibrinogen by a clotting method,!* and thrombin 
clotting time.!” 

The determination of the fibrinolytic pathway 
included euglobulin lysis time,!? plasminogen, plas- 
min, and fibrinogen degradation preducts. 

The following protease inhibitors were tested: 
alpha,-antitrypsin, antithrombin III and Cı esterase 
inhibitor, and alpha,-macroglobuliy. Prekallikrein 
and kallikrein were examined with a test for 
plasma-kininogenase. We repeated all examinations 
at least three times. 
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The results of the coagulation studies and the 
protease inhibitors are summarized in the Table. 

The same tests were also conducted on the pæ- 
tient’s 2-year-old son and his brother. Although both 
were in excellent health and we found no abnormal 
ocular findings, a partial clot lysis was observed 
after one hour, the plasminogen level was lowered, 
the thromboplastin time was slightly elevated, kalli- 
krein was not found, and alpha,-macroglobulin and 
IgG were decreased. 

After resumption of the higher-dosage therapy 
with prednisone, IOP, which had stabilized, in- 
creased and resisted antihypertensive treatment. 
After prednisone treatment ended, the IOP de- 
creased and remained normal without treatment. 

Nineteen months elapsed between the start of the 
disease and the last follow-up examination. 


DISCUSSION 





We found marked fibrinolytic activity 
in our patient, as well as in his son and his 
brother. This increased fibrinolytic activi- 


Fig. 5 (Savir and associates). Fluorescein angiog- 
raphy of the right eye. In the late venous phase there s . 
is dye leakage on the disk and along the veins, ty may be explained by an alteration of 


including the macular region. the clotting and fibrinolytic mechanisms. 
Activation of the clotting, fibrinolytic, 


TABLE 1 
RESULTS OF COAGULATION AND PROTEASE INHIBITORS TESTS 








Normal 
Tests Range* Patientt+ Brothert Sont 
Clotting time (min) 5 to ll 9.3 9 7 
Clot retraction (hr) 1 l—lysis l—>lysis 1—lysis 
Prothrombin time (one-stage) (sec) 13 to 15 13 13 13 
Partial thromboplastin time 30 to 45 53 60 56. 
Fibrinogen (immunologic method) 

(mg/100 ml) 200 to 400 290 320 290 
Fibrinogen (clotting method) 

(mg/100 ml) 200 to 400 260 300 280 
Thrombin clotting time (sec) 9 to 13 10 10 9 
Factor VIII (%) 70 to 120 70 100 90 
Factor IX (%) 60 to 120 60 100 100 
Factor XI (%) 60 to 140 60 70 70 
Factor XII (%) 60 to 140 50 60 70 
Euglobulin lysis time (hr) <2 <2 <2 <2 
Plasminogen (mg/100 ml) 10 to 22 48 5.5 5.0 
Plasmin No lysis Lysis Lysis Lysis 
FDP (ug/ml) 8 3O07 10 
Alpha,-antitrypsin (mg/100 ml) 200 to 400 240 300 160 
Alpha,-macroglobulin (mg/100 ml) 150 to 400 80 110 120 
Antithrombin III (mg/100 ml) 20 to 40 27 20 ° 24 
Cı esterase inhibitor (mg/100 ml) 80 to 140 90 105 110 
Prekallikrein (mp/ml) 100 to 200 200 180 NTt 
Kallikrein (mp/ml) 20 to 50 ar 0 NT} 


oO 
*The values represent our own experience. 
+Underscored values are abnormal. 
İNT, not tested. 
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and kinin pathways induced by an acti- 


-vated Hageman factor (XII) may be in- 


hibited by plasma inhibitors such as 
alphfa,-antitrypsin, alpha,-macroglobulin, 
antithrombin III, C, esterase, and inter- 
alpha-trypsin.! 

The slightly prolonged partial throm- 
boplasmin time that could not be correct- 
ed by the addition of normal plasma did 
not support the possibility of a coagula- 
tion defect. 

Deficiencies of one or more inhibitors, 
such as those found in the present case, 
could result in an activation of the 
above-mentioned pathways accompanied 
by thromboembolic events. Similar cases 
have been reported in patients with anti- 
thrombin III deficiency'*!> and interac- 
tions of antithrombin and heparin.’® Reti- 
nal vascular involvement may have been 
further aggravated by the alphas- 
macroglobulin deficiency. Alpha,-macro- 
globulin, a protease inhibitor, is an 
antiplasmin,!7 and its XM allotypy has 
been shown to be X-chromosome linked 
and dominant.!® 

Bilateral central retinal vein thrombosis 
and disturbed clotting-fibrinolysis ho- 
meostasis are probable features of this 


syndrome. An association between throm- 


botic events and coagulation disorders 
has been described.!9?~?* 

Abnormal states and alterations of the 
coagulation and fibrinolytic systems may 
be frequently responsible for occlusions 
of retinal vessels, particularly in young 
people, in whom degenerative changes of 
the vascular walls caused by sclerosis or 
hypertension leading to stenosis of the 
lumen and interruption of flow do not 
play a major role. Although the wall of the 
central retinal vein has a strong fibrino- 
lytic capacity, mm a study of 117 cases of 
idiopathic venous thrombosis of different 
parts of the body, defective mobilization 
of endogenous fibrinolytic agents was 
found in as many as 38% of these pa- 
tients.24 In a recent study of 23 patients 
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with occlusion of retinal vessels—six of 
whom were 48 years old—Pandolfi, Hed- 
ner, and Nilsson? found normal values 
for all coagulation and fibrinolytic factors 
in only one patient. These authors stated 
that even slight changes have the effect of 
displacing the homeostatic balance, that 
is, the equilibrium assumed to exist be- 
tween coagulation and fibrinolysis. Reex- 
amination of some of these patients gen- 
erally confirmed that the changes were a 
lasting condition, but no studies of family 
members were conducted to find out 
whether the abnormalities were acquired 
or genetically determined. 

The ocular hypertension found in our 
patient persisted as long as corticoste- 
roids were administered and disappeared 
after their cessation, and was thus ex- 
plained as a reaction to corticosteroids. 


SUMMARY 


We found distinct alterations of the 
clotting and fibrinolytic mechanisms in a 
27-year-old man who suffered from typi- 
cal bilateral retinal vaseulitis, clinically 
and fluoroangiographically manifest as 
obstruction of the central retinal veins. 
The partial thromboplastin time was 
slightly increased, a partial clot lysis oc- 
curred after one hour, the plasminogen 
level was markedly low, and alpha» 
macroglobulin was decreased, as were 
factor XII and IgG. Kallikrein was absent. 
Similar changes, though not so pro- 
nounced, were also found in the patient’s 
son and in his brother. 
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RETINOBLASTOMA IN A PATIENT 


WITH A 13qXp TRANSLOCATION 


HAROLD E. Cross, M.D., RONALD C. HANSEN, M.D., 
GRANT MORROW III, M.D., AND JOHN R. Davis, M.D. 


Tucson, Arizona 


Retinoblastoma, the most common ocu- 
lar malignancy of infancy and childhood, 
occurs in one per 15,000 to 25,000 
live births. Approximately 10% of cases 
appear in pedigrees clearly indicative of 
autosomal inheritance. However, such di- 
rect evidence for a genetic etiology is 
lacking in the majority of cases, which 
occur in the absence of any familial pat- 
tern. All bilateral cases can be considered 
to be mutations because the proportion of 
affected individuals among the offspring 
is near 50%, the expected incidence for an 
autosomal dominant disorder. This can 
be applied in 25 to 30% of retinoblasto- 
mas. Using the same rationale for the eti- 
ology in the 10% of sporadic, unilaterally 
affected patients with affected offspring,? 
we may conclude that 35 to 45% of retino- 
blastomas are heritable. This, however, 
still leaves 55 to 65% of all retinoblasto- 
mas without epidemiological or clinical 
evidence to indicate a genetic etiology. 

At least some of these sporadic tumors 
occur in patients with chromosomal aber- 
rations. The most frequent abnormality 
associated with retinoblastoma is a dele- 
tion of part of chromosome 13, although a 
variety of others have also been found. 
We report the first patient with bilateral 
retinoblastoma and a translocation in- 
volving the X and number 13 chromo- 
somes. 


From the Departments of Surgery (Dr. Cross), 
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gy (Dr. Davis), University of Arizona College of 
Medicine, Tucson, Arizona. 

Reprint requests to Harold E. Cross, M.D., De- 
partment of Surgery, Arizona Health Sciences Cen- 
ter, Tucson, AZ 85724. 


CASE REPORT 


This 5-month-old girl of Mexican and white par- 
entage had been delivered by cesarean section June 
20, 1975, following an uncomplicated 38-week ges- 
tation. Birth weight was 2,327 g. The initial Apgar 
score of 6 increased to 7 after five minutes. Because 
of poor food intake, she required gavage feeding 
while in the hospital. Despite negative results of 
sepsis examinations including a lumbar puncture 
and suprapubic bladder tap, she was treated with 
ampicillin and gentamycin for five days without 
noticeable improvement. At 10 days of age, she was 
discharged from the hospital despite continued poor 
feeding that required 45 minutes for each ounce of 
formula. Failure to gain weight and continued gen- 
eral lethargy led to readmission to the hospital at 3.5 
months of age for complete reexamination. On ga- 
vage feeding she gained only 5 g in one week and 
her failure to thrive remained unexplained. 

On admission to the Arizona Medical Center on 
Oct. 15, 1975, weight was 2,300 g and head circum- 
ference was 36.75 cm, both factors being considera- 
bly below the second percentile for age. Her length 
of 46 cm was below the first percentile. She ap- 
peared cachectic and weak, with a triangularly 
shaped facies and slight downward displacement of 
the corners of her mouth. Respirations were mildly 
labored with suprasternal and subcostal retraction 
when stressed. Leukocoria was noted in the left 
eye. Cardiac evaluation, lumbar puncture, com- 
puted tomographic scan (CAT), laryngoscopy, 
bronchoscopy, neurological examination, and chest 
and skull x-rays revealed no other abnormal- 
ities. 

Ophthalmological evaluation on Oct. 17, 1975, 
revealed no abnormal external findings except the 
previously noted leukocoria of the left eye and a 
relatively sluggish pupillary light response on that 
side. Consensual response, however, was brisk. Al- 
though the patient would not follow objects, she 
fixated briefly on brightly colored targets. Extraocu- 
lar movements were normal. Ophthalmoscopic ex- 
amination showed a large grayish-white mass in the 
left eye filling the temporal half of the posterior 
chamber and obscuring all fundus details to the 
nasal side of the disk. The mass was relatively 
homogenous in morphology except for scattered 
irregular whitish flecks and localizad areas of over- 
lying retinal detachment. No evidence of vitreous 
seeding or satellite lesions was seen. 

On Oct. 22, 1975, examination under anesthesia 
and enucleation of the left eye weré performed. No 
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evidence of extraocular extension of tumor was 
noted. In the right eye, posterior to the equator in the 
inferior temporal quadrant, another tumor of ap- 
proximately 1.5 disk diameters in size was found. 
Directly anterior to this lesion was another small 
tumor about one-third the size of the adjacent tumor. 
After light cryotherapy applications for 360 degrees 
around each lesion, both tumors were frozen twice 
until they appeared to be frozen solid. 

During the remainder of her hospitalization, the 
patient continued to feed poorly, requiring frequent 
supplementation. She gained weight initially to ap- 
proximately 2,800 g and then stabilized at that level. 
She appeared more alert and responsive when stim- 
ulated, but remained weak. Intermittently, she had 
severe respiratory distress and occasional bulging of 
fontanelles, but no cause could be found. On Nov. 
18, 1975, a gastrostomy tube was implanted and the 
tumors were again frozen twice. No new tumors 
were noted. She was discharged from the hospital on 
Nov. 22, 1975, weighing 2,775 g. 

The mother was 23 years and the father was 21 
years of age. One sibling, a 4-year-old boy, is in 
excellent health. Dilated fundus examination of 
both parents and the patient’s brother revealed no 
abnormalities. A maternal aunt died from cystic 
fibrosis at 9 months of age and an 8-year-old cousin 
of the mother also has cystic fibrosis. 

Ocular pathology—The left globe was grossly 





RETINOBLASTOMA 


549 


intact without evidence of tumor externally or at- 
tached to the 10-mm remnant of optic nerve. The 
globe measured 18 mm in length and width, and 17 
mm vertically. After fixation, the superior codlotte 
was removed revealing the tumor to occupy approxi- 
mately 30% of the temporal portion of the posterior 
segment. Hematoxylin and eosin section showed a 
solid tumor with focal areas of necrosis and numer- 
ous Flexner-Wintersteiner rosettes, the latter appear- 
ing moze numerous near the posterior portion (Fig. 
1). The tumor appeared to arise from the area of the 
optic disk, but no extension into the nerve could be 
found. The retinal pigment epithelium was intact 
over the entire tumor and no invasion of the choroid 
or sclera was visible. 

Chromosomal — studies—Karyograms prepared 
from short-term blood and skin cultures revealed a 
normal modal count of 46 with two structural altera- 
tions (ig. 2). Giemsa-viokase banding showed the 
alterations to consist.of a deletion of the distal two 
thirds of long arm 13 ¢13q7), and a translocation of 
the distal portion to the short arm end of an X- 
chromosome (Xp+). Morphological examination of 
banding patterns combined with videodensitometry 
studies indicate a break-point in region 1, band 4 of 
long arm 13 (13q14), (Fig. 3). No loss of material 
from the X-chromosome could be documented, but a 
small amount of band 4 of chromosome 13 may have 
been lost in the translocation. The nomenclature of 


Fig. 1 (Cross eand associates). Histopathology of retinoblastoma in left eye (hematoxylin and eosin, 
x 352). 
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46,X , 13q-,-X,t(13q-;Xp+) 


Fig. 2 (Cross and associates). Representative karyotype from short-term peripheral blood culture. The 
deleted segment from the long arm of a number 13 chromosome has been translocated to the end of an X 
chromosome short arm (viokase digestion and Giemsa stain). 


the abnormal karyotype is 46,X,~X,13q~,t(13qXp) 
(13qter— 13q14::Xpter—Xqter). 

The inactive X was the normal, nontranslocated 
one as demonstrated by Barr body measurement and 
autoradiography. Chromosome studies of the par- 
ents revealed no abnormalities. 


DISCUSSION 


Retinoblastoma is responsible for ap- 
proximately 5% of blindness in children? 
and 1% of all infancy cancer deaths.* The 
majority of patients with this tumor do 
not have specific chromosomal abnormal- 
ities,>*?7 although one study of 12 patients® 
reported a significant frequency of non- 
specific abnormalities in each of them, 
including aneuploidy, chromatid breaks, 
and deletions. 

More than 50 cases with partial dele- 


tion of a number 13 chromosome have 
been reported.’ Although there is consid- 
erable variation in clinical findings, Aller- 
dice and associates!® proposed that a spe- 
cific 13q~ syndrome exists, characterized 
by psychomotor retardation, microcepha- 
ly, trigonocephaly, micrognathia, mal- 
formed ears and thumbs, hypertelorism, 
microphthalmia, blepharoptosis, and pro- 
truding upper incisors, as well as many 
variable malformations. Niebuhr and Ot- 
tosen!! proposed that at least three sub- 
groups of these manifestattons can be 
correlated with specific deletions by pre- 
cise banding studies. But, in view of the 
nonspecific nature of most of the defects, 
such a phenotypic map is tentative. 
Thirteen patients with a deletion of a D 
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Fig. 3 (Cross and associates). Densitometry pat- 
terns of chromosomes 13 and X. Left, two normal 
chromosomes are matched with their density pat- 
terns. Right, the two involved in the translocation 
are shown. Break-point in the long arm of number 
13 is region 1 band 4. 


group chromosome and retinoblastoma 
have been described.!2~-28 In every case 
where identification of the chromosome 
was possible, a deletion of the long arm of 
number 13 was found.!6~18-20-23 One was 
identified as a ring 13 in which portions 
of both long and short arms must have 
been lost.!® These patients exhibit consid- 
erable clinical variation with their only 
consistent abnormalities being psycho- 
motor retardation and retinoblastoma 
(Table). Microcephaly and thumb anoma- 
lies, including unusual thumb placement 
and some degree of hypoplasia, were 
noted in several patients. Curiously, only 
four of these have been boys. Among ten 
patients in whom birth weight was re- 
ported, only three weighed 3,000 g or 
more. Parental ages were normally dis- 
tributed without concentration at either 
extreme. 

Retinoblastomas occurred bilaterally in 
all except five patients.!9-19-2%22-23 In one 
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patient,!® bilaterality was suspected but 


could not be confirmed in the second eye. * 


The tumor might develop bilaterally in 
more patients if longer observation were 
possible, but these patients often fail to 
survive beyond 2 or 3 years of age. 

Retinoblastoma has also been found in 
a variety of other chromosomal aberra- 
tions including 47, XXY (one case)??; tri- 
somy 21 (eight cases)?4-?9; including two 
with double aneuploidy: 48, XXX, 21+24 
and 48, XXY, 21+?5; and possibly trisomy 
13 (one case). 

Clinical abnormalities associated with 
chromosomal deletions may possibly re- 
sult from the action of a recessive gene 
whose effect has been unmasked by loss 
of the normal allele located on the deleted 
portion of the homologous chromosome. 
In retinoblastomas, however, a more gen- 
eralized effect of chromosomal imbalance 
may be responsible since abnormalities of 
a variety of chromosomes, including X, 
13, and 21, have been reported. Addition- 
ally, no consistent pattern of DNA loss in 
chromosome 13 has been identified. If a 
single mutant gene located on number 13 
is responsible for this tumor, the best 
opportunity for localization would be in 
the case of interstitial deletions. Our pa- 
tient carried such a deletion since X chro- 
mosomes carrying segments of autosomal 
DNA are not inactivated during lyoniza- 
tion. Selective inactivation of the nor- 
mal X chromosome occurred in our pa- 
tient and we assume that all the DNA, 
except possibly a portion of the missing 
ql4 band, is functional. Unfortunately, 
the extent of this loss, if any, cannot be 
determined with current techniques. In 
the five cases where attempts were made 
to identify the interstitial deletions of 
chromosome 13, one involved band q31, 
and possibly portions of q22 and q32?!; 
another included mainly band q21, and 
probably portions of ql4 and q22?!; the 
third carried a deletion of q14?*; and the 
fourth and fifth involved all or parts of 
q1l2, q13, or q14.??2 Even though the 13 
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ql4 band is implicated in most cases, the 
occurrence of the tumor in patients with 
other involved areas of number 13 and 
other chromosomes suggests that the 
tumor results from the relatively nonspe- 
cific effect of a DNA imbalance, rather 
than from the action of a single mutant. 
The significant association of retinoblas- 
toma with abnormalities of q13 is further 
enforced by the observation that a q13- 
abnormality was found in about half of 
the tumor-cell karyotypes in four of five 
patients (three familial) with normal 
blood cell karyotypes.®2 

Knudson?’ presented compelling statis- 
tical evidence that some childhood malig- 
nancies, including retinoblastoma, re- 
quire two independent “events,” possibly 
mutations, for their development. For the 
autosomal dominant disease, the primary 
event is, of course, inheritance of a germi- 
nal mutation; Knudson*4 proposed that 
the second event involves a subsequent 
spontaneous mutation in somatic cells. 
Because the two genetic forms of retino- 
blastoma resemble each other clinically 
(bilaterality, number of individual tu- 
mors, age at diagnosis, and the like), a 
similar mechanism may be operating in 
the etiology of tumors in patients with a 
chromosomal imbalance. However, the 
primary predisposing event may be either 
some adverse influence or structural dam- 
age to a gene locus. The responsible mu- 
tation may be located on chromosome 13 
in both genetic forms, but there is no 
evidence to confirm either Knudson’s 
two-event hypothesis or the nature of the 
genetic defects involved. 

Detailed study of a syndrome or disor- 
der by a combination of methods usually 
reveals heterogeneity in what was previ- 
ously considered a single entity. Retinitis 
pigmentosa, eongenital cataracts, glauco- 
ma, and macular disease are well-known 
examples in ophthalmology. Retinoblas- 
toma can also result from several mecha- 
nisms, including an autosomal dominant 


RETINOBLASTOMA 


993 


mutation, chromosomal DNA aberrations, 
and probably environmental inductiorr. 
Although these types cannot be distin- 
guished histologically or clinically, 
their proper classification is of interest 
since recurrence risks and, hence, pre- 
ventive genetic counseling data vary 
widely.*> 


SUMMARY 


An infant girl with failure to thrive and 
bilateral retinoblastoma had a transloca- 
tion of the long arm of chromosome 13 to 
the short arm of the X chromosome, and 
possible loss of a portion of the q14 band. 
The lack of other major organ malforma- 
tions in this patient emphasized the im- 
portance of considering chromosomal ab- 
errations as a possible etiology of retino- 
blastoma in patients with nonspecific 
psychomotor retardation. 
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BILATERAL RETINAL HEMORRHAGES AND DISK EDEMA IN MIGRAINE 


DAVID I. VICTOR, M.D., AND ROBERT B. WELCH, M.D. 
Baltimore, Maryland . 


We describe a patient who, during an 
acute exacerbation of his migraine, devel- 
oped bilateral retinal hemorrhages and 
disk edema that was initially thought to 
be caused by an intracranial space- 
occupying lesion. Since the association 
between bilateral disk edema and mi- 
graine has not been reported and may 
lead to potentially harmful and unneces- 
sary diagnostic procedures, we wish to 
stress this association and its benign char- 
acter. To our knowledge, this is the first 
photographically documented case of ret- 
inal hemorrhages in migraine. 


CASE REPORT 


A 27-year-old white man was referred to the 
Retina Service for evaluation of the recent onset of 
so-called Roth spots in each eye. He was in good 
health until between the ages of 8 and 10 when he 
developed severe headaches that lasted 24 hours 
and which were associated with nausea and vomit- 
ing. These episodes occurred approximately once 
every six months for several years and then disap- 
peared. At age 23, after ending an engagement to be 
married, he again developed severe headaches, ini- 
tially occurring once per month, but rapidly increas- 
ing to three times per week. They would often begin 
about 4 to 5 AM, awakening the patient from sleep, 
lasted up to 36 hours, and were frequently associ- 
ated with persistent retching. The headaches would 
begin in the neck and then extend to both temporal 
regions where they were described as pounding in 
character. Ergotamine tartrate and caffein (Cafergot, 
chlorpromazine (Thorazine), phenytoin (Dilantin), 
methysergide maleate (Sansert), promethazine HCl 
(Phenergan), fluphenazine HCI (Prolixin), amitrip- 
tyline HCl (Elavil), and propranolal HCl] (Inderal) 
all failed to control his headaches. Demerol and 
Vistaril gave symptomatic relief..The headaches 
became so severe and persistent that the patient was 
forced to discontinue work. 

Two months before his referral, during the height 
of one of the headaches, the patient became rigid 


From the Retina Service, Wilmer Ophthalmologi- 
cal Institute (Dr. Welch), and the Department of 
Pediatric Neurology, Johns Hopkins Hospital (Dr. 
Victor), Baltimore, Maryland. 

Reprint requestseto Robert B. Welch, M.D., Retina 
Service, Wilmer Ophthalmological Institute, Johns 
Hopkins Hospital, Baltimore, MD 21205. 


and had feelings of depersonalization, which lasted 
15 minutes. The patient did not lose consciousness 
and did not lose memory of the event. Examination 
revealed bilateral retinal hemorrhages, some with 
white certers resembling Roth spots. Neurological 
examination was otherwise normal, as were a skull 
series, brain scan, and electroencephalogram. One 
month later, during another headache, another epi- 
sode of rigidity with consciousness occurred. Reti- 
nal hemerrhages and disk hyperemia were observed. 
The patient was then referred here for further evalu- 
ation. 

General examination disclosed a healthy-appear- 
ing man who was pleasant and cooperative and 
who wes otherwise unremarkable. Family histo- 
ry revea_ed that the patient’s maternal uncle and two 
maternal aunts had migraine. Ophthalmological ex- 
amination revealed a visual acuity of 6/5 (20/15) in 
both eyes with near vision of J-l in both eyes. 
External examination, extraocular movements, pu- 
pillary responses, biomicroscopy, and applanation 
pressures were all normal. Ophthalmoscopy re- 
vealed an elevated disk margin nasally in the right 
eye with full veins but no tortuosity and an old 
chorioretinal scar at 5:30 o’clock off the disk (Fig. 1). 
There were punctate superficial hemorrhages in the 
macula and midperiphery (Fig. 2). In the left eye 
there was disk elevation nasally and one large flame- 
shaped hemorrhage inferior to the disk (Fig. 3). The 





Fig. 1 (Victor and Welch). Fundus of right eye 
showing an elevated disk margin nasally with full 
ve:ns. There is an old chorioretinal scar at 5:30 


o'clock off the disk. 
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Fig. 2 (Victor and Welch). Fundus of right eye 
showing punctate superficial hemorrhages in the 
macula and midperiphery. 


visual fields were normal and a neurological evalua- 
tion was unremarkable. 

Laboratory tests gave normal results for complete 
blood count, urinalysis, and routine blood chemis- 
tries. A skull series and computed tomographic 
(EMI) scan were normal. Lumbar puncture dis- 
closed an opening pressure of 205 mm Hg with clear 
fluid, no cells, a protein level of 16 mg/100 ml, and a 
glucose level of 73 mg/100 ml/94 mg/100 ml of 
blood glucose. A serologic test for syphilis, antinu- 
clear antibody test, and latex fixation were all nor- 
mal. 

Fluorescein angiography revealed a mild dilata- 
tion and increase in number of the peripapillary 
vessels in the right eye (Fig. 4). A small area one 
disk diameter superotemporal to the disk showed 
blocked fluorescence by a flame-shaped hemorrhage 
seen on the color films. There was also a hyperfluo- 
rescent area immediately adjacent to the disk infero- 
nasally at the site of the old scar. 

In the left eye there was hyperfluorescence of the 
disk and decreased transmission in an area corre- 
sponding to a large flame-shaped hemorrhage inferi- 
or to the optic nerve (Fig. 5). The late angiograms 
demonstrated a moderate degree of fluorescein 
staining of both disks. 

During hospitalization the patients headaches 
responded to a combination of belladonna alkaloid 
maleate (Bellergal), isametheptene mucate (Octin 
Mucate), cyproheptadine HCI (Periactin), and dihy- 
droergotamine mesylate (DHE 45). The retinal hem- 
orrhages and disk edema completely disappeared 
during this period. 


DISCUSSION 


Clinical and laboratory evidence sug- 
gests that this patient had a severe variety 


OCTOBER, 1977 


of migraine usually described as cluster 
headaches. These headaches were associ- 
ated with retinal hemorrhages and disk 
edema. The exact cause of the patient’s 
retinal hemorrhages and disk edema is 
not clear. 

Migraine has been described as having 
various ophthalmoscopically observed 
phenomena—tretinal and vitreous hemor- 
rhages,!? ischemic optic neuropathy,’ 
retinal arteriolar narrowing,’ central ret- 
inal artery occlusion,® and central retinal 
vein occlusion. The retinal hemorrh- 
ages are usually described as “subhya- 
loid? or nerve-fiber-bundle in character 
and may extend into the vitreous. They 
have never been described with disk 
edema in the absence of ischemic optic 
neuropathy.’ 

The combination of bilateral disk ede- 
ma and superficial retinal hemorrhages 
in the presence of normal visual acuity 
usually suggests papilledema or disk 
edema on the basis of elevated intra- 
cranial pressure.” However, the char- 
acter of this patients hemorrhages and 
disk edema is unusual for papilledema. 
The hemorrhages of papilledema are 





Fig. 3 (Victor and Welch). Fundus of left eye 
showing disk elevation nasally and a large flame- 
shaped hemorrhage inferior to the disk. 
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Fig. 4 (Victor and Welch). Fluorescein angiogra- 
phy of the right eye showing a mild dilation and 
increase in the number of the peripapillary vessels. 
The blocked fluorescence superotemporal to the 
disk corresponds to the flame-shaped hemorrhage. 


usually on the nerve head or peripapillary 
in the nerve-fiber-bundle layer. Our pa- 
tient had prominent sub-internal-limiting- 
membrane hemorrhages in the peri- 
macular region in one eye in addition to 
the superficial peripapillary hemorrhages 
in both eyes. Moreover, the disk edema 
of papilledema is usually more promi- 
nent when retinal hemorrhages are pres- 
ent as in our patient. The combination 
of a normal EMI scan and lumbar punc- 
ture ruled out any possibility of a signi- 
ficant persistent elevated intracranial 
pressure. 

The reversible character of the retinal 
hemorrhages and disk edema, in conjunc- 
tion with complete control of the cluster 
attack, suggests that in some manner they 
must be related to the migraine attack. 
Migraine has been reported to cause is- 
chemic infarction of the nerve heads bi- 
laterally and simultaneously and to cause 
diffuse retinal hemorrhages. 

Dunning? suggests that the retinal hem- 
orrhages found in migraine are related to 
the rapid and*transient elevations in intra- 
cranial pressure, which occur during the 
periods of retching that may occur dur- 
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RETINAL HEMORRHAGE AND EDEMA 


ing a migraine attack and which were 
prominem in our patient. Valsalva 
retinopathy has recently been described 
in more detail as sub-internal-limiting- 
membrane hemorrhages.® This retinopa- 
thy is ne described as having associated 
disk edema. However, one can speculate 
that prolenged and recurrent valsalva ef- 
forts, present in our patient, might ac- 
count for the disk edema by causing tran- 
sient elevated intracranial pressure that 
was not documented. The retinal hemor- 
rhages may have resulted from the venous 
stasis associated either with the disk 
swelling or the abrupt increased venous 
pressure of the valsalva efforts, or a com- 
bination of both. 


SUMMARY 


A 27-vear-old patient with severe mi- 
graine developed bilateral disk edema 
and retmal hemorrhages during a pro- 
longed ettack of his illness, lasting at least 
two months. The combination of bilat- 
eral Cisk edema and diffuse superficial 
retinal Kemorrhages was considered to be 
a manifestation of prolonged valsalva 
efforts eccompanying the migraine attack 
and of not persistent raised intracranial 
pressure. 





Fig. » (Victor and Welch). Fluorescein angiogra- 
phy of the left eye showing hyperfluorescence of the 
disk and decreased transmission inferior to the disk 
corresronding to the flame-shaped hemorrhage. 
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OPHTHALMIC MINIATURE 


A block of polished diorite, 8 ft. high, engraved with the 282 laws 
of King Hammurabi’s Code, about 1700 B.C., was found— 
broken—in 1901-2 by a French expedition, reassembled, photo- 
graphed, translated and published in a superb volume, all within 11 


months. It is now in the Louvre. 


215. If aphysician opened the eye socket of a seignior with a bronze 
lancet, and saved the seignior’s eye, he shall receive 10 shekels 


7 of silver. 
216. 
of silver. 


217. 


If it is a member of the community, he shall receive 5 shekels 


If it was a seignior’s slave, the owner of the slave shall give 2 


shekels of silver to the physician. 


218. 


If the physician opened the eye-socket of a seignior and has 


destroyed a seignior’s eye, they shall cut off his hand. 


220. 


If he opened up a slave’s eye-socket with a bronze lancet and 


has destroyed his eye, he shall pay one-half his value in silver. 
Guido Majno, The Healing Hand 
Cambridge, Mass., Harvard University Press, 1975 


PAPILLEDEMA IN ENDEMIC TYPHUS 


ELI MANOR, M.D., FREDI POLITI, M.D., 


ABRAHAM MARMOR, M.D., AND DAN F. COHN, M.D. 
Beer Yaakov, Israel 


Papilledema has been described in 
acute viral infections,! as well as in a 
rickettsial disease, Rocky Mountain spot- 
ted fever.” In rare instances, swelling of 
the optic disks has also been noted in 
two other rickettsial diseases: tsutsuga- 
mushi,* and epidemic typhus. Howevy- 
er, to our knowledge there has been no 
previous description of papilledema in 
murine typhus, the related rickettsial in- 
fection, despite the nervous system and 
ocular involvements of this disease.’ 

This report describes severe papillede- 
ma in the acute phase of endemic typhus. 


CASE REPORT 


Three days before her admission to the hospital, a 
previously well 21-year-old woman developed fever 
and pain in the posterior cervical region. On admis- 
sion her temperature was 38.5°C, she had a mild 
macular rash, and her neck was slightly stiff on 
attempted flexion. Frank papilledema was present in 
both eyes. The optic disk margins were blurred and 
the disks were elevated up to 5 diopters. The nerve 
fibers had a pronounced radial arrangement. The 
retinal veins were significantly engorged and splin- 
ter hemorrhages were present in both eyes (Figs. 1 
and 2). There were also cotton-wool exudates, cytoid 
bodies (Fig. 3), and sheathing of veins (Fig. 4). 
Tangent screen examination of the visual fields 
revealed enlargement of both blind spots, but no 
scotomata (Fig. 5). Color vision with the Ishihara 
plates was normal. There was no reduction of visual 
acuity, and there were no other remarkable neuro- 
logical findings. 

Results of laboratory studies were as follows: 
hemoglobin, 13.8 g/100 ml, and white blood cell 
count, 7,000/mm*, with a sedimentation rate of 34 
mm/hr (Westergren method), Urinalysis results and 
values of blood urea nitrogen, glucose, serum elec- 
trolytes, as well as coagulation studies and chest 


From the Departments of Internal Medicine and 
Ophthalmology, The Schmuel Harofe Government 
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Fig. 1 (Manor and associates). Right fundus 
showing an elevated optic disk with blurred mar- 
gins. Vascular congestion, two exudates, and three 
punctate hemorrhages are visible. 





Fig. 2 (Manor and associates). Left fundus show- 
ing edema of the disk and adjacent retina, and 
venous engorgement. Two exudates and two small 
hemorrhages are visible. The elongated spot at the 
upper temporal edge is a photographic artifact. 
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Fig. 3 (Manor and associates). Left eye showing 
cytoid bodies and hemorrhages in the temporal 
periphery of the optic field. 


x-ray film were all within normal limits. Results of 
tests for serum thyroxine iodine, triiodothyro- 
nine plasma cortisol, urinary 17 ketosteroids, and 
17 hydroxy corticosteroids were also within 
normal limits. The electroencephalogram, skull roent- 
genograms, and brain scan were all unremarkable. 
The cerebrospinal fluid was crystal clear, had a pres- 
sure of 160 mm HỌ, and contained nine mono- 
nuclear cells per cubic millimeter. The fluid’s pro- 
tein content was 20 mg and the glucose was 50 
mg/100 ml. Routine bacterial and tuberculous 
cultures were negative, as were the serologic tests 
for syphilis. 

The Proteus OX-19 agglutinin titer was 1:3200 at 
first; it then rose to 1:12800, and later fell to 1:6400. 
Complement fixing antibodies with Rickettsia 
mooseri antigens were demonstrable in a titer of 
1:640. The complement fixation test for spotted 
fever was negative, as were all other serologic tests 
for common infectious diseases. 

Initially the patient vomited and had headache. 
After therapy with tetracyclines, she began to im- 
prove. The fever and the systemic manifestations 
disappeared, and her fundi then reverted gradually 
to normal. 


DISCUSSION 


This patient’s remarkable papilledema 
was initially attributed to benign intracra- 
nial hypertension.’ This possibility was 
ruled out because the cerebrospinal fluid 
pressure was normal. No other laboratory 
investigations yielded evidence of in- 
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creased intracranial pressure. Further- 
more, cytoid bodies and sheathing of 
blood vessels in the peripheral fields of 
the fundi, as seen in this patient, are more 
common in vasculitis than in elevated 
pressure. This is additional proof that the 
infectious disease caused the papillede- 
ma. Coagulation defects, metabolic ab- 
normalities, and  hypoelectrolytemia, 
which are potential causes of nervous 
system features, were all excluded. The 
diagnosis of papilledema was made on 
the basis of ophthalmoscopic findings, 
the patient’s retained visual acuity, her 
enlarged blind spots without scotomata, 
and normal color vision. 

The rickettsial disease was diagnosed 
as endemic typhus because the comple- 
ment-fixation test with R. mooseri anti- 
gens was of diagnostic titer. This rickett- 
sia has much in common with R. ricket- 
tsii, the cause of Rocky Mountain spotted 
fever. Both cause febrile diseases, usually 
with a rash, and often with neurologic, 
ophthalmic, cardiovascular, and respira- 
tory complications, as well as the pa- 
tient’s sera agglutinate suspensions of 





Fig. 4 (Manor and associates). Sheathing of a 
peripheral blood vessel in the left fundus. 
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Fig. 5 (Manor and associates). Visual fields showing enlargement of blind spots to 3/1000 white target. 


Proteus OX-19. We attribute the presence 
of this Proteus to acommon carbohydrate 
antigen found both in the two rickettsiae 
and the Proteus. Since papilledema has 
occurred in Rocky Mountain spotted fe- 
ver, a disease resembling murine typhus, 
we anticipated that it might appear in the 
latter disease. Optic disk elevation has 
been observed in other diseases of the 
typhus group,* ® but Scheie? did not con- 
sider it significant enough to represent 
true papilledema. The ophthalmoscopic 
features of these diseases include venous 
engorgement, arteriolar-venous compres- 
sion defects, arteriolar and venous occlu- 
sions, macular and peripapillary edema, 
hemorrhages, and exudates. The fundus 
changes appear during the acute stage of 
the disease and are ascribed to vessel 
inflammation of all magnitudes.2 They 
subside only after the fever and other 
systemic manifestations have disap- 
peared. | 

Papilledema has appeared in patients 
with Rocky Mountain spotted fever who 
have a normad cerebrospinal fluid pres- 
sure,23 as did our patient. Despite the 
similarity of both diseases, and the world- 
wide distribution of endemic typhus, 


papilledema has not yet been reported in 
this disease. 


SUMMARY 


A 21-year-old woman developed severe 
bilateral papilledema during an acute fe- 
brile disease. Her optic disk margins were 
blurred and the disks were elevated up to 
5 diopters. Splinter hemorrhages, cotton- 
wool exudates, cytoid bodies, and sheath- 
ing of veins were also present. The py- 
rexia was caused by murine typhus 
diagnosed by serologic tests. These tests 
revealed that Proteus OX-19 agglutina- 
tion titer rose to 1:12800, and a positive 
complement fixation test titer was 1:640 
with Rickettsia mooseri antigens. Neuro- 
logical examination results, skull roent- 
genograms, brain scan, electroencephalo- 
gram, and the cerebrospinal fluid were all 
within normal range, thereby excluding 
intracranial hypertension. After the pa- 
tient’s recovery from the rickettsial dis- 
ease, the papilledema abated gradually 
until her fundi reverted to normal. 
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CONJUNCTIVITIS AND KERATOCONJUNCTIVITIS 


ASSOCIATED WITH PRIMARY IMMUNODEFICIENCY DISEASES 


RUDOLPH M. FRANKLIN, M.D., JERRY A. WINKELSTEIN, M.D., i 
AND DEXTER S. Y. SETO, M.D. 
Baltimore, Maryland 


The role of tear immunoglobulins (Ig) 
in the normal physiology of the eye and in 
the pathogenesis of various eye diseases 
is not clear.!2 Studies with IgA, the pre- 
dominant class of tear Ig, have generally 
led to little more than conjecture concern- 
ing its function. 

Children with primary immunodefi- 
ciency diseases have an increased suscep- 
tibility to infection. Attention has been 
focused on life-threatening infections of 
the respiratory tract, bloodstream, and me- 
ninges in these children, but little infor- 
mation is available on their ocular infec- 
tions. 

We performed this study to investigate 
the ocular abnormalities in patients with 
primary immunodeficiency diseases, and 
to interpret the role of the immune system 
in the ocular defense mechanisms of the 
host. 


SUBJECTS AND METHODS 


All patients received extensive systemic 
examinations here on at least one occasion. 
Most patients received a thorough oph- 
thalmologic examination, in many cases 
by one of us (R.M.F.). In some instances, 
conjunctival scrapings were obtained for 
culture and for the preparation of stained 
smears. 

Serum levels of immunoglobulins were 
determined by radial immunodiftusion.° 
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Seto), Johns Hopkins University School of Medi- 
cine, Baltimore, Maryland. This study was support- 
ed in part by National Institutes of Health grant EY 
00025 and by an unrestricted gift from the Alcon 
Laboratories, Inc. 

Reprint requests to Rudolph M. Franklin, M.D., 
Wilmer Institue, Johns Hopkins University School 
of Medicine, Baltimore, MD 21205. 


Since secretory Igs are absent from epi- 
thelial surfaces when Igs are absent from 
serum,® tear Igs were not measured di- 
rectly. Antibodies to diphtheria, pertus- 
sis, tetanus, and polio were determined. 
Some patients were sensitized with a 
vesicant dose of 2 mg of 2, 4-dinitro- 
chlorobenzene (DNCB), and two weeks 
later they were challenged with 0.1 mg of 
DNCB.’ Microlymphocyte cultures with 
phytchemagglutinin and pokeweed mito- 
gen were performed in triplicate using 4 
x 105 cells in each well. After three days 
of incubation, 2 pCi of tritiated- 
thymidine was added to each well and the 
cells were harvested 18 hours later.® A 
one-way mixed lymphocyte culture was 
carried out in the same manner, except 
that 2 x 105 of patients’ cells and 2 x 10° 
allogeneic stimulator cells were incubat- 
ed together for five days before the addi- 
tion of the tritiated thymidine.® 

Patients were then classified, according 
to the World Health Organization's crite- 
ria fer primary immunodeficiency diseas- 
es, on the basis of each patient’s clinical 
and immunologic state.’ 


RESULTS 


Nineteen patients were examined over a 
period of two years (Table 1). 

Eight patients had recurrent (and in 
some instances persistent) nonfollicular, 
nompurulent conjunctivitis (Table 2). 
Four of these patients also showed super- 
ficial corneal defects. The number of de- 
fects varied from a few corneal lesions to 
numerous scattered, punctate, epithelial 
defects. The extent of these defects corre- 
lated with the severity of each patient's 
associated pneumonitis, otitis, or sinusi- 
tis. Two of the patients had corneal nebu- 
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TABLE 1 
PATIENTS WITH IMMUNODEFICIENCIES 
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Case No., 
«äge (yrs), B Cell Functiont 
Sex T Cell Function* IgA IgG IgM 
. X-chromosome linked agammaglobulinemia 
1.6, N Normal; positive Absent <50 Absent 
Candida skin test 
2, 9M Normal Absent <80 Absent 
3, 11,M Normal Absent <70 Absent 
Common, variable immunodeficiency 
4,12,M Not tested; Absent Absent Absent 
negative DNCB 
5, 9,M PHA, MLC; Absent <100 300 
negative DNCB 
6, 12, F Normal Absent 200 10 
w13. P Normal Absent <50 Absent 
8, 14, F Normal Absent Absent Absent 
Severe, combined immunodeficiency 
oa EA o Negative PHA, MLC, Absent <50 Absent 
DNCB 
Type I dysgammaglobulinemia 
10, 6, M Normal; positive 9 <100 400 
Candida skin test 
11, 8,M Normal Absent <100 430 
Ataxia telangiectasia 
12, 21, M Normal Absent Normal Normal 
13, 13, M Not tested Absent Normal Normal 
14, 4,F Not tested Absent Normal Low 
15, 9,M Not tested; positive Low Absent Normal 
Candida skin test 
Selective IgA deficiency 
A a z Not tested Absent Normal Normal 
17°65. -F Not tested Absent Normal Normal 
18, 7,M Not tested Absent Normal Normal 
19,11, F Normal Absent Normal Normal 
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*Tested with phytohemagglutinin (PHA) and mixed lymphocyte culture (MLC). 


Serum Ig concentration, mg/dl. 


lae when first examined (Cases 2 and 3). 
No other evidence of prior or active in- 
flammation was observed in these pa- 
tients. Six of eight patients had repeated 
conjunctival cultures positive for bacteria 
(Table 2). Of the six positive cultures, five 
demonstrated Haemophilus influenzae, 
two yielded Staphylococcus aureus, and 
one showed Staphylococcus epidermidis. 
Stained smears showed bacterial forms 
consistent with the isolates, and also 
many normal epithelial cells with some 
polymorphonuclear leukocytes and occa- 
sional lymphocytes. 

These observations could be correlated 
with the immune status of the patients. 
Eight patients with extremely low levels 


or absence of all of the major Ig classes 
had conjunctivitis or keratoconjunctivitis. 
Four of these eight patients (Table 1), 
as well as one patient (Case 5), classi- 
fied with common variable immunodefi- 
ciency, had no ocular lesions. But, unlike 
the other four patients with common vari- 
able immunodeficiency, Case 5 had a 
normal level of serum IgM. None of the 
remaining ten patients, each of whom had 
normal levels of at least one Ig class, had 
inflammatory eye disease. . 


DISCUSSION 


The present study demohstrates that 
patients with certain primary immunode- 
ficiency diseases have recurrent conjunc- 
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TABLE 2 


X-CHROMOSOME LINKED AGAMMAGLOBULINEMIA, 
COMMON VARIABLE IMMUNODEFICIENCY, 
AND SEVERE COMBINED IMMUNODEFICIENCY 


Patient* 

No. Eye Lesiont Conjunctival Culture 
l KC H. influenzae, type b 
2 KC Negative 
3 KC Negative 
4 C H. influenzae, type b; 

S. aureus 
5 Normal Not tested 
6 C H. influenzae, type b 
7 C S. epidermidis 
8 KC H. influenzae, type b 
9 C H. influenzae, type b; 
S. aureus 


*Patient number is same as in Table 1. 
+KC designates keratoconjunctivitis; C designates 
conjunctivitis. 


tivitis or superficial keratoconjunctivitis 
associated with bacterial infections. This 
finding is similar to the recurrent infec- 
tions of most of the mucosal surfaces 
observed in our patients and in other 
similar Ig-deficient patients.!° In our 
study, only those patients with a signifi- 
cant deficiency of all three major Ig class- 
es had inflammatory ocular lesions; pa- 
tients with normal levels of at least one 
class of Ig had no such problem. Four 
patients had a selective deficiency of IgA 
with normal levels of IgG and IgM; an 
additional four patients had IgA deficien- 
cy associated with ataxia telangiectasia. 
Because none of these patients demon- 
strated an inflammatory eye lesion, defi- 
ciency of IgA alone cannot explain the 
conjunctivitis and keratitis seen in the 
other group. This observation is interest- 
ing since deficiency of IgA is not invaria- 
bly associated with an increased suscepti- 
bility to bacterial infections at other 
sites.1° 

Our observations are in part consistent 
with an earlier study!! of patients with 
hypogammaglobulinemia in which six of 
eight patients showed an epithelial kerati- 
tis, but no bacterial pathogen was isolat- 
ed. In another series of 23 patients with 


hypogammaglobulinemia, however, no 
consistent ocular change was identified.'2- 
These discrepancies between our find- 
ings and the two previous studies may 
relate to the types of Ig deficiencies stud- 
ied, but no details regarding the exact 
immune status of the patients were pre- 
sented in the previous reports which 
would permit comparisons with the pre- 
sent study. 

Stucies of tear Igs have established the 
predominance of the IgA class over the 
serum class, IgG.!3 Tear IgA is appar- 
ently produced locally!4 and transported 
through lacrimal gland acinar epithelial 
cells#®; a similar process occurs along 
mucosal surfaces.4 Surface Igs may pre- 
vent bacterial colonization and penetra- 
tion of the intact epithelium.’ However, 
studies involving tear Igs in several ocu- 
lar infections in normal hosts have failed 
to demonstrate a function for tear Igs.!? 
The present study shows ocular lesions 
occurring only in the absence of all Igs, 
thus suggesting a protective function for 
tear Igs. 

Recent evidence suggests that T lym- 
phocytes can protect mucosal surfaces 
from certain infections.!®!7 Only three of 
our patients had abnormal T lympho- 
cytes, and one of these patients had no 
ocular lesions. Six patients with the eye 
problem did have normal T-cell function, 
which argues further against a role for 
these cells in the etiology of the present 
ocular findings. We did not test specific 
T-cell response to various bacterial anti- 
gens. 

Patients frequently developed conjunc- 
tivitis or keratitis concurrent with inflam- 
matory lesions at other sites. Thus, it 
might be possible to predict lesions at 
other, less-accessible area&S by observing 
the eyes of such patients. 

This study was designed to examine the 
ocular findings in the various primary 
immunodeficiency syndromes. The re- 
sults suggest that the absence of the major 
tear immunoglobulin, IgA, does not in 
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itself predispose the eye to conjunctivitis 

«Qr keratoconjunctivitis, but the lack of the 
three major serum Igs may be related to 
the development of these conditions. 


SUMMARY 


Nineteen patients with a variety of 
well-defined primary immunodeficiency 
diseases were examined for ocular abnor- 
malities. Eight patients with low levels, 
or absence, of all the major serum immu- 


- noglobulins had conjunctivitis or kerato- 


conjunctivitis associated with bacterial 
infection. The remaining 11 patients, who 
had at least one immunoglobulin class 
present in normal concentration in the 
serum, showed no inflammatory ocular 
lesion. Absence of only IgA, the major 
tear immunoglobulin, did not predispose 
the eye to these lesions. 
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Cytomegalovirus infection, a common 
complication of renal allograft proce- 
dures accompanied by an appreciable 
morbidity, varies in incidence and nature 
from one transplantation center to anoth- 
er.!175 In the Transplantation Unit of the 
Los Angeles County-University of South- 
ern California Medical Center, cytomeg- 
alovirus infection affected 96% of renal 
transplant recipients. The morbidity as- 
sociated with cytomegalovirus infection 
has been approximately 60%; most of the 
subjects had a febrile syndrome with ar- 
thralgia, but 15% had viral pneumonitis, 
15% had hepatitis, and 4% had retinitis.4 
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Factors influencing the clinical course of 
transplant recipients have been poorly 
understood. To elucidate several possible 
factors, we studied the time-course, 
leukocyte-site, and intensity of cytomeg- 
alovirus viremia, as well as the incidence 
of cytomegalovirus retinitis. 


METHODS 


Sixty-one patients with chronic renal 
failure received renal transplants, immu- 
nosuppressive therapy, and other post- 
transplantation medical therapy, as de- 
scribed previously.4 Patients were closely 
observed and given complete ophthalmo- 
logical examinations, including direct and 
indirect ophthalmoscopy. 

Complement fixing antibody was mea- 
sured and cytomegalovirus was cultured 
from buffy coat leukocytes, as previously 
described.4 Peripheral leukocytes of one 
patient (Case 2) were fractionated into 
mononuclear, polymorphonuclear, and 
red blood cell fractions by the Ficoll- 
Hypaque method.” Monocytes separated 
from nonadherent lymphocytes by adher- 
ing to plastic petri dishes. By using a 
modification of the technique of sedi- 
mentation of E-rosettes on Ficoll-Hypa- 
que gradient,’ we separated lymphocytes 
into T- and B-cell fractions. Ten thou- 
sand, 30,000, and 270,000 leukocytes from 
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each fraction were inoculated into cell 
culture. 

Freshly collected blood of the patient 
in* Case 2, anticoagulated with ethylene- 
diaminetetracetic acid (EDTA), was cen- 
trifuged at 1,500 rpm; the plasma layer 
was then removed, and the buffy coat 
layer was fixed with 2.5% glutaraldehyde 
in cacodylate buffer. The buffy coat was 
processed and examined by electron mi- 
croscopy. 


RESULTS 


We studied 26 patients, starting at or 
before transplantation and for six to 32 
months afterwards, unless the patient re- 
jected his graft or died. Viremia was even- 
tually detected in 12 (46%) patients. It 
was self-limited in ten patients, with an 
average duration of 1.7 months (range, 
one to three months); it was chronic in 
Cases 1 and 2 (Table 1), lasting longer 
than 11 months and 32 months, respec- 
tively. Retinitis developed in Case 2 after 
viremia had been documented for 12 
months. Another 35 patients were studied 
for periods ranging from several months 
to several years after transplantation. 
Chronic viremia lasting over six months 
was observed in three patients (Cases 3, 4, 
and 5) (Table 1). The patient in Case 4, 
who had viremia for more than two years, 
developed retinitis; another viremic pa- 
tient (Case 3), was not examined ophthal- 
mologically during the terminal illness. 

We studied the association of cytomeg- 
alovirus with peripheral blood leukocytes 
prospectively in Case 2 (Table 2). At 14.8 
months posttransplantation, the infec- 
tious virus was predominantly associated 
with polymorphonuclear leukocytes. At 
32 months posttransplantation, the pa- 
tient had outpouring of immature granu- 
locytic leukocytes, promyelocytes, myelo- 
cytes, and poorly phagocytic band forms; 
the virus was then associated with ad- 
herent mononuclear cells (monocytes) 
(Fig. 1). 
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The patients in the prospective study 
were observed clinically for an average of 
21 months (range, five to 32 months un- 
less the patient died). They had ophthal- 
mological examinations routinely and 
whenever they had any ocular com- 
plaints. One of three patients with ocular 
complaints (Case 2) had retinitis. The 
second symptomatic patient had a cata- 
ract; the third had no objective findings. 
The second patient with chronic viremia 
(Case 1) did not have significant ophthal- 
mological abnormalities before he was 
lost to follow-up 13 months after trans- 
plantation. 

Patients in the second study were ob- 
served at varying intervals posttransplan- 
tation for an average of 4.4 months (range, 
three to 24 months; the observation peri- 
od was extended whenever viremia was 
found). Nine patients with ocular symp- 
toms were examined. Two had cataracts. 
Retinitis and chronic viremia were found 
in Case 4. In Case 3, another patient with 
chronic viremia developed terminal Lis- 
teria monocytogenes meningitis; ophthal- 
mologic examination was not done during 
the illness. One patient (Case 5) had vire- 
mia for at least nine months, but had no 
complications except arthralgia. 


CASE REPORTS 


Case 2—A 21-year-old Mexican-American woman 
received a cadaveric renal transplant in February 
1973. One year before, she had chronic renal failure 
secondary to bilateral polycystic kidney disease 
that was managed first by peritoneal dialysis, and 
later by hemodialysis. Two months before renal 
transplantation, the patient had an elective splenec- 
tomy because of hypersplenism. Following renal 
transplantation, she received 250 mg of azathi- 
oprine and 100 mg of prednisone per day; the 
dosages were gradually decreased.4 Two weeks after 
transplantation, she was treated for possible graft 
rejection with 1,500 mg of methylprednisolone 
every other day. One and-one-half months after 
transplantation, she had severe arthralgias in several 
large joints. Four months after transplantation, she 
had a one-month illness characterized by spiking 
fever and negative bacteria cultures, which coincid- 
ed with unusually high titers of gytomegalovirus in 
the blood. Nine months after transplantation, the 
patient developed cryptococcal meningitis which 
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CYTOMEGALOVIRUS RETINITIS 


TABLE 1 


CYTOMEGALOVIRUS BLOOD CULTURE, COMPLEMENT FIXING ANTIBODY, AND CLINICAL COMPLICATIONS 
IN PATIENTS WITH CHRONIC CYTOMEGALOVIRUS VIREMIA 


eee 





Cytomegalovirus . 
Case Blood Cytomegalovirus Clinical Complications 
No. Interval* Culturet Antibody} Ocular Systemic|| 
l 0.5 — 8 — - 
2 = 64 Blurred vision Fever, arthralgia 
3-4 + 64 '— — 
8 = 54 — — 
13 + 256 — Rejection, ne- 
phrectomy 
2 0.5 E 8 — Fever, arthralgia 
1.5 - 8-64 — Fever, arthralgia, 
chest infiltrate 
6-8 + 32-64 ~ Fever, arthralgia 
9-11 + 32-64 - Cryptococcal menin- 
gitis 
12 + 64-128 Onset of Arthralgia 
retinitis 
13,22,29,31 = 64-128 Improvement of Arthralgia 
retinitis 
32 + 64 ‘Reactivation Hepatitis, death 
of retinitis 
3 6 = 64 — Oral herpes simplex 
11-14 - 64-128 - - 
16-17 not done not done not done Listeria meningitis, 
Hepatitis, death 
4 23-30 - 128-512 - ~ 
31 = 512 Onset of — 
retinitis 
39 + 512 Active retinitis 
46-47 aa 512 Active retinitis FUO, aspergillosis, 
M. kansasii infec- 
l tion, death 
5 2 + 8-32 - Arthralgia 
3-6 - 32-64 - - 
11 - 128 = - 





*Months after transplantation. 


ł— indicates negative buffy coat culture; + indicates positive culture. 


tTiter of the complement-fixing antibody. 
|FUO indicates fever of unknown origin. 


was successfully treated with amphotericin B and 
5-flucytosine. Twelve months after transplantation, 
the patient’s visual acuity decreased slightly. Areas 
of white granular material were found in the periph- 
eral retina along with sheathing of the blood vessels. 
A diagnosis of cytomegalovirus retinitis was based 
on the similarity of the ophthalmoscopic findings to 
those described by De Venecia and colleagues? and 
on the presence of chronic cytomegalovirus viremia 
and antibody *response (Fig. 1). Concurrent toxo- 
plasmosis, as well as infections due to hepatitis B 
virus, varicella zoster virus, herpes simplex virus, 
and measles were excluded by appropriate serologi- 
cal tests. The ophthalmoscopic findings have been 
reported previously.4 Six months later, the retinal 


lesions were inactive. Twenty months after trans- 
plantation, the patient was hospitalized because of 
fever, cough, and cyanosis. The result of a chest 
roentgenogram was normal, but bronchoscopic ex; 
amination revealed a purulent exudate from both 
upper lobe bronchi. Bacterial culture of the exudate 
was positive for Pseudomonas aeruginosa, although 
fumgal culture and methenamipe silver stains were 
negative. Despite the administration of gentamicin 
and carbenicillin, the patient continued to have 
spiking fever and developed interstitial lung infil- 


trates. All immunosuppressive therapy was then — 


withdrawn. Liver scan, total body gallium scan, and 
repeated cultures of blood, sputum, urine, stool, and 


cerebral spinal fluid did not reveal a source of x 
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if TABLE 2 
~~ INFECTIOUS-CENTER ASSAY OF LEUKOCYTE FRACTIONS 
ISOLATED FROM PERIPHERAL BLOOD IN CASE 2 
er 
z ` Total No. Total No. 
Éz Months After Leukocyte Cultured Infectious Virus Titer 
b Transplant Fraction Leukocytes Centers per Leukocyte 
i 
A 14.8 Polymorphonuclear 8.0 x 105 23 2.90 x 10-5 
s Mononuclear 8.0 x 105 3 0.40 x 1075 
p 32 Polymorphonuclear 14.0 x 105 0 0.07 x 10-5 
FR Mononuclear 3.5 x 105 14 4.00 x 10-5 
fri, Mononuclear minus 
eg adherent cells 5.1 x 505 0 0.20 x 10-5 
f Adherent cells 0.5 x 105 l 2.00 x 10-5 
T-lymphocytes 1.2 x 105 0 0.80 x 10-5 
B-lymphocytes 8.0 x 105 0 0.10 x 10-5 
RBC 20.0 x 105 0 0.05 x 10-5 
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Fig. 1 (Fiala and associates). Case 2. Clinical and laboratory findings during the 
posttransplantation period. 





VOL. 84, NO. 4 


infection. Ophthalmological examination revealed 
an exacerbation of the retinitis with white granular 
material present in both eyes along the posterior 
border of the old lesions. Five weeks after admis- 
sion, the patient’s alkaline phosphatase was elevat- 
ed. The patient became markedly jaundiced and 
hypotensive; she died in cardiopulmonary arrest. 

During her posttransplantation course, the patient 
frequently had a large proportion of immature leu- 
kocytes in the differential white blood cell count, 
indicating release of immature granulocytic forms 
into the peripheral blood. This became extreme 
during her final illness with up to 45% band forms, 
4% myelocytes, and 12% metamyelocytes of the total 
differential count. Electron microscopy of the buffy 
coat did not reveal any virions. However, we ob- 
served giant vacuolated bodies texturally similar to 
erythrocytes, but up to 20 times the size of erythro- 
cytes (Fig. 2). 

Case 4—A 23-year-old Oriental woman received a 
cadaveric renal allograft in April 1971 because of 
chronic renal failure secondary to the nephritis of 
systemic lupus erythematosus. The systemic lupus 
erythematosus had been treated with corticosteroids 
and cyclophosphamide for six years before the 
transplantation. Two months before the transplanta- 
tion, splenectomy was performed because of hyper- 
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splenism. Eighteen months posttransplantation, she 
suffered from Salmonella typhimurium septicemia 
and meningitis. Despite ampicillin treatment, men- 
ingitis became chronic, probably secondary to Sal- 
monella osteomyelitis of the skull. Nineteen months 
after transplantation, she developed Pneumotystis 
carinii pneumonia and Mycobacterium kansasii cu- 
taneous lesions. Thirty-one months after transplan- 
tation, the patient developed visual symptoms. Oph- 
thalmic examination revealed findings consistent 
with cytomegalovirus retinitis. Forty-six months 
posttransplantation she became febrile. Examina- 
tion uncovered aspergillosis in the left maxillary 
sinus and chronic cutaneous lesions caused by M. 
kansasii Despite amphotericin B, ethambutol, and 
isoniazid therapy, fever continued, and the patient 
became debilitated and died. 


DISCUSSION 


Porter and associates!® estimated the 
incidence of cytomegalovirus retinitis 
following renal transplantation to be 5%, 
whereas Astle and Ellis!! reported an 
incidence of 1.3%. Aaberg and col- 


Fig. 2 (Fiala and associates). Case 
2. Electron microscopic view of the 
buffy coat cells. The giant vacuolat- 
ed body in the center has a diameter 
of at least three times that of an 


erythrocyte. 
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leagues!” ascribed retinitis in two trans- 


~plant patients to cytomegalovirus on the 


basis of persistent isolation of virus from 
urine, as well as sporadic isolation from 
saliva and buffy coat. They noted regres- 
sion of retinitis in their patients. De Ven- 
ecia and associates,? Wyhinny and associ- 
ates,!3 and Chumbley and associates!‘ 
documented the role of cytomegalovirus 
in retinitis by correlating histopathologic 
and electron microscopic studies. Cox 
and associates!® found cytomegalovirus 
chorioretinitis in three children with 
acute lymphocytic leukemia after 13 to 27 
months of chemotherapy; the children 
excreted cytomegalovirus in the tears. 

In our study of the development of 
cytomegalovirus viremia, antibody to cy- 
tomegalovirus, and retinitis in 61 renal 
transplant patients, five patients had cyto- 
megalovirus viremia for six months or 
longer (designated chronic viremia). Two 
of the five developed retinitis that ful- 
filled the ophthalmologic criteria for cyto- 
megalovirus retinitis,™!! but only after 
recurrent chronic viremia of 11 months or 
longer. Virus titers in peripheral leuko- 
cytes of the two patients with retinitis 
were among the highest (greater than 20 
focus-forming units per mililiter of 
blood)* encountered in our patients with 
transplants. Three patients with chronic 
viremia did not develop retinitis, but had 
viremia for 11, eight, and nine months 
(Cases 1, 3, and 5, respectively). One was 
then lost to follow-up, one rejected the 
renal graft (the immunosuppressive regi- 
men was then withdrawn), and one even- 
tually died. None of the 22 patients with 
self-limited viremia developed retinitis. A 
concomitant complication in subjects 
with chronic intensive cytomegalovirus 
viremia was fungal infection. One patient 
(Case 2) developed cryptococcal meningi- 
tis, and another (Case 4) suffered from 
maxillary sinus aspergillosis. Two pa- 
tients, in Cases 2 and 3, died with hepati- 
tis of unknown origin. 

We studied the type of blood cell in- 
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fected with cytomegalovirus in Cases 2 
and 4. Infectious cytomegalovirus was 
associated predominantly with polymor- 
phonuclear leukocytes except during the 
terminal febrile illness of Case 2, which 
was accompanied by the release of imma- 
ture leukocytes of the granulocytic series 
in the blood stream. Cytomegalovirus 
culture implied that monocytes harbored 
the bulk of the virus particles at that time. 
Monocytes may serve as a second line of 
defense against cytomegalovirus when 
there is a depletion of mature neutrophils. 
Phagocytic leukocytes may not only de- 
stroy cytomegalovirus, but may also dis- 
seminate the virus to various target or- 
gans, such as the eye, liver, kidney, and 
other organs. Phagocytosis of murine cy- 
tomegalovirus by neutrophils and macro- 
phages, following their attachment to the 
surface of infected cells, has been demon- 
strated in experimental cytomegalovirus 
ophthalmitis.1® In an experimental mu- 
rine cytomegalovirus infection of immu- 
nosuppressed mice that develop intersti- 
tial pneumonitis, monocytes may have 
had a role in disseminating the virus.’7 In 
this report, both patients with chronic 
viremia and retinitis had had splenecto- 
my before renal transplantation; this may 
have been a factor in their susceptibility 
to persistent viremia. Although virions 
were not observed in buffy coat leuko- 
cytes, a striking finding was giant vacuo- 
lated bodies. The origin of these bodies is 
not clear, but their texture suggests they 
represent coalesced erythrocytes. 

This study suggests that cytomegalovi- 
rus retinitis results from intensive and 
chronic cytomegalovirus viremia. In fu- 
ture management of such patients, we 
must define the leukocyte defect permit- 
ting cytomegalovirus to persist in spite of 
a good humoral antibody response. 


SUMMARY 


We studied the relationships between 
the duration and intensity of cytomega- 
lovirus viremia, cytomegalovirus comple- 
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ment fixing antibody, and cytomega- 
lovirus retinitis in 6l renal transplant 
recipients. Five (8%) patients had chronic 
viremia which lasted more than six 
months. Two of the five developed typical 
cytomegalovirus retinitis and a severe 
fungal infection after intensive viremia of 
more than 11 months’ duration. Retinitis 
did not develop in 22 patients with short- 
term viremia. Infectious cytomegalovirus 
was largely associated with polymor- 
phonuclear leukocytes, but the virus was 
associated with monocytes during the 
immature granulocytic response accom- 
panying one patient’s terminal illness. 
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EYE POSITION OF STRABISMUS PATIENTS UNDER GENERAL 


ANESTHESIA 


LEONARD APT, M.D., AND SHERWIN ISENBERG, M.D. 


f Los Angeles, California 


We undertook a quantitative study of 
the relationship between eye position in 
the awake state and in the surgical plane 
of anesthesia in strabismus patients. We 
also sought to determine whether the 
amount of eye deviation under general 
anesthesia would bear any relationship to 
the final postoperative position. 


SUBJECTS AND METHODS 


We studied 317 patients with uncom- 
plicated comitant strabismus. We exclud- 
ed from the study those patients with 
neurological disease, and those with me- 
chanical restrictions of eye movement de- 
tected either by clinical examination or 
positive forced duction tests under gener- 
al anesthesia, or both. The subjects 
ranged in age from 5 months to 18 
years; over 80% were less than 10 years 
old. 

Preoperative medication consisted of 
meperidine HCl (Demerol), 1.0 mg/kg of 
body weight up to a maximum total dose 
of 100 mg, and atropine or scopolamine, 
0.02 mg/kg of body weight up to a maxi- 
mum total dose of 0.6 mg, both given 
intramuscularly one to 11/2 hours before 
anesthesia. Patients up to 10 years of age 
were anesthetized by inhaling 75% ni- 
trous oxide and 20% oxygen through a 
facial mask. Halothane was added in 
0.5% increments until a concentration of 
2.0 to 2.5% was reached. The nitrous 
oxide concentration was then reduced to 
60% and maintained at this concentration 
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throughout anesthesia. After ten minutes, 
the patient was orally intubated with an 
endotracheal tube. Succinylcholine was 
avoided in patients up to 10 years of age. 
The concentration of halothane was low- 
ered to 1.5% and continued throughout 
the operation. In patients over 10 years of 
age, intravenous induction was used. The 
patient was first given 100% oxygen by 
facial mask for five minutes. A single dose 
of thiopental, 3 to 4 mg/kg of body 
weight, was given intravenously, fol- 
lowed by succinylcholine, 1 mg/kg of 
body weight. When the jaw relaxed, the 
patient was intubated orally and anesthe- 
sia was maintained throughout the opera- 
tion by using 60% nitrous oxide and 40% 
oxygen plus 1.5% halothane. All patients 
were permitted to breathe spontaneously 
or were assisted periodically during spon- 
taneous inhalation. 

The basic angle of deviation was mea- 
sured by the prism cover test before the 
operation by having the patient fixate on a 
target 20 feet or more away while wearing 
the appropriate optical correction to elim- 
inate the accommodative component. The 
amount of surgery to be performed was 
decided before the operation and not 
changed after general anesthesia was ad- 
ministered. When the patient was in the 
stable surgical plane of anesthesia (stage 3, 
plane 2) for at least 30 minutes after 
induction and lying supine, a concentrat- 
ed beam of light approximately 1 meter 
directly above the head of the patient was 
used to measure the angle of deviation by 
the prism reflex test (Krimsky’s method). 
The same surgeon (L.A.) and anesthesiol- 
ogist participated in all the operations. 
The technique for recession and resection 
of the muscles was the same ïn all cases. 

The results of surgery were determined 
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by measuring the eye position with the 
prism cover test after measurements had 
become constant. The result was not ac- 
cepted until more than six months post- 
operation. We divided patients into three 
broad groups: exotropic, esotropic, and 
patients with pure hypertropia (without 
any horizontal deviation). Data analysis 
compared the eye position under general 
anesthesia with the preoperative eye posi- 
tion and the intended outcome of surgery. 


RESULTS 


All subjects demonstrated divergence 
under anesthesia when compared with 
their pre-anesthetized state. Frequently 
the eyes were also slightly elevated under 
anesthesia. The amount of divergence 
differed among the esotropic, exotropic, 
and hypertropic patients but, in general, 
showed a linear progression with the 
amount of basic deviation. 

The 25 subjects with hypertropia (no 
horizontal heterotropia) had a mean di- 
vergence of 34.4 prism diopters under 
anesthesia. While the 182 esotropic sub- 
jects exceeded that amount by diverging a 
mean of 43.1 prism diopters, the 110 
exotropic subjects had a mean divergence 
of only 11.9 prism diopters (Table 1). The 







| 
[ 
| 
| 
Mee. SA 
| 
| 
l 
| 
r----- 
| 
| 
| 


whB nec ain 


Pht oS 5s Pees 


7---- 
|] 
i 
' 
i 
' 
4 
|] 
' 


AMOUNT OF DIVERGENCE (A) 


— — — — — — — 


| 
| 
| 
a cho m an ao 
| 
| 
| 
|] 
| 
| 
| 
l 


Par Se EA, CEE 





| 
> 404 





0-20° (0 


20-40° 
PREOPERATIVE ANGLE OF DEVIATION (A) 


EYE POSITION UNDER ANESTHESIA 


575 


TABLE 1 


AMOUNT OF DIVERGENCE UNDER ANESTHESIA — 


Preoperative Ng. of 
Eye Position* Amount Patients 
Esotropia 

Up to 20 38 + 11 26 

20-40 43 + 13 98 

40 47 + 12 58 

Total 43 + 182 
Hypertrovia 

Total 34+ 9 25 

Exotropia 

Up to 20 20 + 12 16 

20-40 11 + 16 77 

40 9+ 15 17 

Total 11+ 15 110 

Total 317 


*Measured in prism diopters. 


differences between these three figures 
were statistically significant (P<.05). In 
general, the more esotropic or less exo- 
tropic the preoperative positions of the 
eyes were, the more divergent the eyes 
became under anesthesia (Fig. 1). 

A clinically useful relationship was 
found between the preoperative position 
of the eyes (P) and the position of the eyes 
under anesthesia (A). The relationship is 
linear (Table 2) and can be written as the 


Fig. 1 (Apt and Isenberg). Rela- 
tionship between preoperative 
angle of deviation and amount of 
divergence under anesthesia (prism 
diopters). 
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TABLE 2 


PE EYE POSITION UNDER ANESTHESIA 


AND PREOPERATIVE EYE POSITION* 





Eye Position 
Under Anesthesiat 


Preoperative 
Eye Positiont 





20-29 ST 59 ST 
10-19 ST 43 ST 
1- 9 ST 47 ST 
0 35 ST 

l- 5XT 30 ST 
6-10 XT 29 ST 
11-15 XT 23 ST 
16-20 XT 17 ST 
21-25 XT 3 ST 
26-30 XT 2 ST 
31-35 XT 8 XT 
36-40 XT 16 XT 
41-45 XT 13 XT 
46-50 XT 23 XT 
51-55 XT 26 XT 
56-60 XT 36 XT 
61-65 XT 38 XT 
66-70 XT 44 XT 





*ST designates esotropia; XT designates exotro- 
pia. 

+Measured in prism diopters. 

Mean standard deviation: + 15. 


approximate regression formula: A = 
0.80P + 30 or P= 1.26A — 39. Figure 2 
demonstrates this relationship in incre- 
ments of 5 prism diopters. 

Except for patients with moderate exo- 
tropia (preoperative deviation between 20 
and 40 prism diopters), the amount of 
divergence under general anesthesia did 
not differ significantly between patients 
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who had undergone previous strabismus 
surgery and those for whom this was the 
first strabismus operation. The exotropic 
patients undergoing surgery for the first 
time had a mean divergence of 7.8 prism 
diopters, while exotropic patients who 
had previous operations had a mean di- 
vergence under general anesthesia of 20.5 
prism diopters (P<.05). 

Two hundred fifteen patients (86%) had 
surgical outcomes within 10 prism diop- 
ters of the expected results, and 65% of 
the patients had outcomes within 5 prism 
diopters of the expected results. Using a 
result within either 10 prism diopters or 5 
prism diopters as criteria for success, 
those patients exhibiting a prism corneal 
light reflex measurement within one stan- 
dard deviation of the mean (“Normal 
prism light reflex under anesthesia”) had 
a significantly (P<.05) higher success rate 
than those patients with an anomalous 
prism light reflex under anesthesia (be- 
yond a standard deviation from the mean) 
(Table 3). 


DISCUSSION 


Grut,! in 1890, thought the anatomical 
position of rest was one of divergence. He 
based this assertion on his observations 
that divergence occurs in sleep, death, 
blindness, and under anesthesia. 

Duke-Elder* wrote that “absolute posi- 
tion of rest” is impossible to determine 
physiologically since the “extra-ocular 


TABLE 3 


RELATIONSHIP BETWEEN CORNEAL PRISM 
LIGHT REFLEX MEASUREMENT UNDER ANESTHESIA 
AND POSTOPERATIVE RESULT 


ee S ee ee 
eee ....0O0O0N SSS OOOO 


Success Defined “As Overall (%) 


Patients With 
Normal* Prism 
Light Reflex (%) 


Patients With 
Anomaloust Prism 
Light Reflex (%) 


——————————-—-_-_—_- Ooo]! _ eee 


Expected result + 10A 86 
Expected result + 5A 65 


90 73 
72 44 


SALAMA aI: SSS SOE 2 SEE aS nee eee A TEA tis aad BAB 6 Le oN UCI les Se. i a 
*Normal, within 1 standard deviation of mean prism light reflex. 
tAnomalous, beyond 1 standard deviation of mean prism light reflex. 
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muscles are continuously in a state of 
tonus.” He concluded that one can only 
determine the “physiological position of 
rest,” a state of a “minimal but balanced 
tonus of all the muscles acting together.” 
Yet Duke-Elder stated that the eyes usual- 
ly diverge and only exceptionally con- 
verge in total ophthalmoplegia and after 
death. Cridland? agreed and added that 
exophoria is the “almost invariable find- 
ing after prolonged occlusion of one eye.” 
Worth and Chavasse‘ attributed the di- 
vergent position of deep sleep and pro- 
found anesthesia to the residual diver- 
gent orbital axes of phylogenetic develop- 
ment. Curare was observed to cause exo- 
deviation, convert exophorias to exotro- 
pias, and, in a high dose, engender com- 
plete ophthalmoplegia resulting in a di- 
vergence 15 to 20 degrees.>® Linkoff’ 
found succinylcholine caused exter- 
nal rotation of the eyes in many patients. 
Mgller® found that the angle of esotropia 
was considerably reduced under ether 
anesthesia, but he did not quantitate 
the amount of deviation. Börner?’ learned 
that convergent angles decreased and 
divergent deviations increased under 
various forms of anesthesia. But she, like 
Møller, failed to quantitate her findings. 
Breinin,!® performing electromyograph- 
ic studies of extraocular muscles un- 
der general anesthesia, found that when 
the surgical plane was reached, all in- 
nervation was obtunded, and the eyes 
assumed a “moderately divergent posi- 
tion.” Using electro-oculograms, Jacobs 
and associates!! studied subjects during 
sleep and found their globes to be diver- 
gent and elevated. Abraham! also regard- 
ed the basic position of rest to be diver- 
gence. 

Moses,!* on the other hand, stated that 
the eyes assume the midline position in 
the operative depth of anesthesia. Cattel** 
observed that in postmortem examina- 
tions, eye position was variable and not 
consistently divergent. However, rigor 
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mortis may cause the eye position to dif- 
fer from that in absolute rest. 
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After completion of our study, Ohmi | 


and ce-workers!® published a stutly in 
which they also measured the eyé posi- 
tion of strabismus patients under anesthe- 
sia. Their numerical findings were similar 
to ours. However, they did not calculate a 
regression formula, nor did they analyze 
the relationship of the eye position under 
anesthesia to the postoperative result. 

In our study, the eyes under anesthesia 
diverged by a linearly decreasing amount 
compared with the preoperative range of 


eye position, changing from extreme eso- | 


tropia to extreme exotropia (Fig. 2). On 
the basis of these data, the surgeon should 
obtain a good approximation of the 
amount of deviation present preopera- 
tively by measuring the prism light reflex 
under anesthesia, and inserting that value 
into the formula P= 1.26A — 39 (the 
converse of A = 0.80P + 30). Positive 
values represent exotropia and negative 
values represent esotropia. For example, 


if the eye position under anesthesia (A) is ^ 


50 prism diopters of exotropia, one must 
multiply that amount by 1.26 (producing 
a product of 63) and subtract 39 from that 
amount, yielding 24 prism diopters of 
exotropia as the approximate preoperative 
eye position (Fig. 2). With a mean stan- 
dard deviation of 15 prism diopters (Ta- 
ble 2) the surgeon should regard the eye 


position calculated by this formula as an _ 


approximation only. 


We hesitated to use the data of patients 


with pure hypertropia (without horizontal 


deviation) in a study of changes of hori- 


zontal deviation under anesthesia. How- 
ever, if the curve for esotropia and exotro- 
pie were extrapolated to the point of zero 
preoperative horizontab deviation, the 
amount of corresponding eye position 


under anesthesia would agree exactly 


with the amount shown by the hypertro- 


pic persons. This confirms our use of — 


hypertropic patients in this study. Ohmi 


mee 


578 AMERICAN JOURNAL OF OPHTHALMOLOGY 








a o hes 
= Sense BO ET 
7) f 
oo w 
5 6|0° z 
z — 
e < 
s : oS 
2 —-— 
E ra 
(O 
x doo” 
w f Fig. 2 (Apt and Isenberg). Rela- 
= r eee tionship between preoperative 
EL angle of deviation and the eye posi- 
Pat " tion under anesthesia (prism diop- 
a 2\o4 ters). 
——$—_-— —_---— : . 
10° 
DERE i 
CART ae Esotropia Exotropia a 
50° 107 30° 20° 10° 3 20° 40° 50° 
- — PREOPERATIVE EYE POSITION(A) 


P ii 
1 a 


and associates!* also found the mean 
amount of divergence under general anes- 
thesia to be exactly 34 prism diopters. 

The formulae and curves obtained in 
this study were a function of the specific 
program of general anesthesia we used. 
Fortunately, one staff anesthesiologist su- 
pervised the anesthesia routine during 
our study. Other routines of general anes- 
thesia might modify the results; therefore, 
each surgeon should establish his own 
standard. 

The prism light reflex test is not as 
precise as the prism cover test, but it is the 
only practical objective method of mea- 
suring the angle of deviation under anes- 
thesia. Any discrepancies between these 
two methods due to angle kappa are usu- 
ally small and are probably “averaged” 
by the large number of subjects studied in 
this series. The occasional patient with a 
large angle kappa would be detected in 
the preoperative period and this measure- 
ment would then have to be included in 
the calculation of the prism light reflex 
test. We encountered no such patient in 
our study. 


We did a retrospective analysis of the 
amount of divergence in patients with a 
mechanical basis for their strabismus, 
who had been excluded from our statisti- 
cal analysis. The analysis revealed that 
their amount of divergence under anes- 
thesia was usually anomalous, that is, 
greater than one standard deviation re- 
moved from the mean, and therefore sig- 
nificantly less than the predicted amount 
of divergence. This finding has proved to 
be of practical clinical importance. 

If the amount of deviation observed 
under anesthesia is approximately what 
was expected, this should not only assure 
the surgeon of the accuracy of his preop- 
erative measurement, but will also be of 
prognostic value. Using an eye position 
within 5 prism diopters of the expected 
result as a definition of a success, those 
patients with a normal prism light reflex 
(within a standard deviation of the mean) 
had a success rate of 72%, while those 
with an anomalous prism light reflex (be- 
yond a standard deviation from the mean) 
had a success rate of only 44% (Table 3). 
The difference of 28% proved fo be highly 
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significant (P<.05). The overall success 
rate was 65% using the 5 prism diopter 
criteria of success. 

If the amount of divergence under gen- 
eral anesthesia is grossly different from 
that expected, should the surgeon change 
the amount of surgery he will perform? At 
this time, the surgeon should rely on his 
preoperative measurements since even 
patients with an anomalous prism light 
reflex under anesthesia had a long-term 
success rate of 73% within 10 prism diop- 
ters and 44% within 5 prism diopters of 
the expected value. However, on finding 
an anomalous prism light reflex under 
anesthesia the surgeon should look for a 
positive forced duction test, check the 
level of anesthesia, or review the accuracy 
and reproduceability of his preoperative 
measurements. 


SUMMARY 


We studied the change in eye position 
under general anesthesia in 317 patients 
undergoing strabismus surgery. We used 
the prism cover test to measure preopera- 
tive eye position, and the prism reflex test 
(Krimsky’s method) to measure the eye 
position under general anesthesia. Almost 
all patients had divergence under anes- 
thesia. We calculated a linear equation 
and curve to relate the eye position under 
anesthesia to the preoperative eye posi- 
tion. Patients with a normal amount of 
divergence (within one standard devia- 
tion of the mean) had a higher rate of 
successful surgical results than those 
with an abnormal amount of divergence 


EYE POSITION UNDER ANESTHESIA 579 


under anesthesia (greater than one stan- 
dard deviation from the mean). 
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INADVERTENT SUBSTITUTION OF ACETOHEXAMIDE FOR 
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We are presently aware of three in- 
stances in which acetohexamide (Dymel- 
or) has been inadvertently substituted for 
acetazolamide (Diamox). Acetohexamide 
is an oral hypoglycemic agent man- 
ufactured by Eli Lilly and Company. 
Acetazolamide is a carbonic anhydrase 
inhibitor manufactured by Lederle Labo- 
ratories. These drugs have several super- 
ficial similarities that may account for 
confusion in dispensing. We wish to alert 
the ophthalmologic community to the 
possibility and potential hazards of this 
drug substitution. 


CASE REPORTS 


Case 1—A 74-year-old woman was admitted to the 
hospital for cataract extraction. Medical history re- 
vealed sarcoidosis, which was inactive at the time of 
admission, and occasional attacks of asthma, which 
were self-medicated. There was no history of hepat- 
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ic or renal disease. On the fourth postoperative day, 
she developed microcystic edema secondary to ele- 
vated intraocular pressure in the operated eye and 
was placed on a regimen of acetazolamide, 250 mg 
four times daily. She was discharged one week 
postoperatively on a regimen of acetazolamide, 250 
mg four times daily, 0.25% scopolamine, twice daily 
in the left eye, and 0.1% dexamethasone phosphate 
four times daily in the left eye. 

Two days later, she was readmitted because of 
confusion and hypoglycemia. On the day after dis- 
charge, she was reported to have begun speaking 
irrationally and a few hours after retiring for the 
night was found on the floor, completely confused, 
with blood running from her forehead. In the emer- 
gency room, her blood glucose level was found to be 
20 mg/100 ml. After being given 50% glucose intra- 
venously, she became fully alert. On further ques- 
tioning, she presented a container of 500-mg aceto- 
hexamide tablets, which had apparently been given 
to her in error instead of acetazolamide upon her 
previous discharge. She had taken two 500-mg tab- 
lets of acetohexamide the day before. 

She did well under 48-hour observation with a 5% 
glucose intravenous drip and was discharged after 
three days. Neurosurgical and neurological evalua- 
tions showed no damage secondary to the head 
trauma aside from a hematoma on her forehead. The 
prescription had been clearly printed ““Diamox 250 
mg.” The pharmacy stamp on the prescription read 
“acetohexamide 500 mg.” 

Case 2—A 41-year-old man with a 15-year history 
of bilateral uveitis and glaucoma underwent uncom- 
plicated intracapsular cataract extraction in the left 
eye. His past medical history revealed alcoholism, 
syphilis, and hypertension, controlled by 250 mg of 
methyldopa daily. Routine hepatic and renal func- 
tion tests were negative. Postoperatively, the intra- 
ocular pressure remained within normal limits on 
acetazolamide, 250 mg four times per day. He was 
discharged with pressures of 21 mm Hg in the right 
eye and 5 mm Hg in the left eye. Discharge medica- 
tions included acetazolamide, 250 mg four times per 
day, 1% atropine twice daily in the left eye, 0.125% 
prednisolone three times daily in the left eye, and 
neomycin-polymyxin B four times daily in the left 
eye. 


580 


VOL. 84, NO. 4 


One week after discharge, on his first return visit, 
the patient complained that the pills prescribed 
were different from those he had previously taken 
both in the clinic and while hospitalized. Intraocu- 
lar pressures were 35 mm Hg in the right eye and 2 
mm Hg in the left eye. Other than the elevated 
pressure in the right eye, the patient had suffered no 
untoward effects. The bottle of tablets, which had 
been obtained at an outside pharmacy, was labeled 
“Diamox 250 mg, one tablet four times a day.” 
However, the bottle contained 250-mg acetohexa- 
mide tablets (Dymelor). A phone call to the pharma- 
cy confirmed that the prescription had been written 
for “Diamox 250 mg.” 

Case 3—A 60-year-old woman who had been 
treated for glaucoma for ten years was selected to 
serve as a shopper for a study of the retail cost of 
antiglaucoma medication.! In one retail pharmacy, 
she presented prescriptions for 4% pilocarpine, 1% 
epinephry] borate, and acetazolamide, 250 mg No. 
30, labeled “tabs 1 qid.” The patient received the 
pilocarpine and epinephry! borate, but also received 
250-mg acetohexamide tablets. The bottle was la- 
beled “Dymelor 250 mg.” The mistake was discov- 
ered when the labeling on the bottle was checked as 
part of the study and, in this case, the patient did not 
take any of the medication. 


DISCUSSION 


In each of these cases, acetohexamide 
was mistakenly substituted for acetazola- 
mide. In the first case, the prescription 
was written for “Diamox 250 mg” while 
the bottle was labeled ‘“acetohexamide 
500 mg.” In the second, the prescription 
had been for “Diamox 250 mg,” and the 
bottle from the pharmacy was so labeled 
while the pills inside were 250-mg aceto- 
hexamide tablets. The third case was 
analogous to the first, with 250-mg acet- 
azolamide tablets prescribed but with the 
bottle labeled as and containing “Dymel- 
or 250 mg.” 

Acetohexamide is a sulfonylurea, struc- 
turally related to tolbutamide and chlor- 
propamide, which is effective in stim- 
ulating the pancreatic islet cells of 
adult-onset diabetics who retain some se- 
cretory capacity. It is rapidly absorbed af- 
ter oral ingestion, has a maximum activity 
about three hours later, and a duration of 
action of up to 24 hours. In persons with 
normal renal and hepatic function, more 
than 80% is éxcreted, largely as metabo- 
lites, within 24 hours.? Daily oral dosage 
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may range between 250 mg and 1.5 g in 
one or two doses. The 250-mg tablet is 
white and the 500-mg tablet is yellow. 

Acetazolamide is a carbonic anhydrase 
inhibitor that reduces the production of 
aqueous humor. Originally marketed as a 
diuretic, it is also effective in the control 
of seizure disorders, where inhibition of 
carbonic anhydrase appears to retard ex- 
cessive neuronal discharge. In the kidney, 
inhibition of secretion of hydrogen ions 
leads tc renal loss of bicarbonate, sodium, 
and potassium ions, alkalinization of the 
urine, and diuresis. Also readily absorbed 
orally, its peak action and duration are 
similar to those of acetohexamide. The 
usual Gose is 0.5 to 1 g/day on a divided 
basis. It is produced as 125-mg and 250- 
mg white tablets and 500-mg sustained- 
release capsules. 

Several superficial similarities between 
the two drugs are readily apparent. Both 
generic (acetohexamide, acetazolamide) 
and brand (Dymelor, Diamox) names are 
similar. The color (white) and the size of 
the most commonly prescribed form (250 
mg), but not shape (Fig. 1), are also simi- 
lar. Iœ pharmacies that repackage and 
store drugs alphabetically by generic 
name, the two may be next to each other 
on the shelf (Fig. 2). Since they are pro- 
duced by different manufacturers, the 
style of the bottles is different (Fig. 3). 
The dosage schedule is usually different, 
and there is no reason to prescribe aceto- 





Fig. } (Hargett and associates). Acetazolamide and 
acetohexamide are both 250-mg white tablets. Note 
that acetazolamide is round and scored in quarters, 
whereas acetohexamide is oblong and scored in 
halves. 
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Fig. 2 (Hargett and associates). After repackaging 
and generic labeling, acetazolamide and acetohexa- 
mide sit side by side on the pharmacist’s shelf. 
Inadvertent substitution is made easier by this spa- 
tial juxtaposition. 


hexamide four times per day. Although 
the greatest source of error appears to lie 
in either chronic or momentary confusion 
between the two drugs on the basis of 
name by the pharmacist, perhaps com- 
pounded by their shelf proximity, one 
must also consider the possibility of sub- 
stitution arising from faulty handwriting 
on the prescription. 

Although we are not aware of any in- 
stance of the substitution of acetazola- 
mide for acetohexamide, this may occur 
in a similar manner to that reported here. 
The effects of using acetazolamide in- 
stead of acetohexamide are probably less 
severe. 

A single dose of acetohexamide may 
produce hypoglycemic reactions, includ- 
ing coma. These are more common after 
several days of treatment, or after months, 
and may last for several days so that 
prolonged or repeated glucose adminis- 
tration is required.? Fatalities have oc- 
curred. Hyperresponsiveness and hypo- 
glycemic reactions are particularly likely 
to occur in elderly patients and in patients 
with hepatic or renal disease. The recom- 
mended starting dosage in these patients 
is 250 mg before breakfast. Drugs which 
may increase the risk of hypoglycemia 
from sulfonylureas include other hypo- 
glycemic agents, sulfonamides, propra- 
nolol, salicylates, phenylbutazone, pro- 
benecid, dicumarol, chloramphenicol, 
monoamine oxidase inhibitors, and alco- 


hol, which may induce a disulfiram type 
of reaction.’ 

Other side effects include gastrointesti- 
nal disturbances (nausea, heartburn, epi- 
gastric fullness) and headache, which are 
dose-related, and allergic skin reactions 
(pruritus, erythema, urticaria, morbilli- 
form or maculopapular eruptions), which 
are usually, transient. Photosensitivity re- 
actions and jaundice, both cholestatic and 
mixed hepatic types, may occur. As with 
sulfonylureas, hematologic side effects 
include leukopenia, thrombocytopenia, 
pancytopenia, agranulocytosis, aplastic 
anemia, and hemolytic anemia. 

Serious toxic reactions with acetazola- 
mide are infrequent, while mild ones are 
extremely common. With average doses, 
many patients exhibit urinary frequency, 
drowsiness, fatigue, anorexia, and pares- 
thesias. Depression and apathy in varying 
degrees are extremely common in the eld- 
erly. Occasionally, it may induce a rapid- 
ly developing transient myopia.’ 

Hypersensitivity reactions are relative- 





i mp n ae a ges S f; y i A 
Fig. 3 (Hargett and associates)? The manufactur- 
er’s bottles are clearly labeled by both brand and 


generic names. 
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ly rare and consist of fever, skin reactions, 
bone marrow depression, and sulfona- 
mide-like renal lesions.4 Calculus for- 
mation and ureteral colic have been 
attributed to the marked reduction in uri- 
nary citrate produced by acetazolamide 
associated with either no change or even a 
rise in urinary calcium levels.5 As with 
other sulfonamide derivatives, bone mar- 
row reactions similar to those listed for 
the sulfonylureas may occur. Acetazol- 
amide is contraindicated in adrenal insuf- 
ficiency because of its tendency to cause 
loss of potassium.® 


SUMMARY 


In three cases acetohexamide (Dymel- 
or), an oral hypoglycemic agent, was mis- 
takenly given to patients instead of acet- 
azolamide (Diamox), which had been 
prescribed for their glaucoma. A number 
of similarities, including the-fact that 
both medications are 250-mg white tab- 
lets, with similar generic and brand 
names which are generically repackaged 
medications juxtaposed on the pharma- 
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cist’s shelf, predispose to the inadvertent 
substitution of one medication for thé 
other. In one instance a systemic hypo- 
glycemic reaction resulting in head trau- 
ma and confusion ended in an emergency 
hospital admission following the substi- 
tution of acetohexamide for acetazola- 


mide. 
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A MODIFIED VITREOUS SCISSORS 


EDWIN E. BOLDREY, M.D. 
Palo Alto, California 


Various cutting devices have been de- 


~ veloped to cut vitreous bands that are too 


dense to cut with conventional vitrectomy 
instruments. However, the tendency of 
standard vitreous scissors to push bands 
ahead of them as the blades close, rather 
than cut the band, lessens the effective- 


ness of such scissors and causes traction 


on the retina at the ends of the band. 
Cibis! avoided this problem by designing 
a vitreous cutter with a hook that holds 
the band immobile as a knife blade cuts 
against it. He designed his instrument for 
use with an indirect ophthalmoscope; it 
was too large to be used conveniently 
with an operating microscope. A more 
appropriately sized instrument uses a 
tweezer-action handle.? In this instru- 
ment, however, the hook pulls the band 
backward into a cutting edge, putting the 
band under increasing tension as it is cut. 

The instrument described in this report 
(Fig. 1) combines the stability of an im- 
mobile hook with the convenience and 
size of a tweezer-action handle.* The cut- 
ting blade (Fig. 2) of this scissors is 
angled so that it traps the vitreous band 
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*This instrument is available through the Storz 
Instrument Company, 3365 Tree Court Industrial 
Blvd., St. Louis, MO 63122. 
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Fig. 1 (Boldrey). Vitreous scissors. 





Fig. 2 (Boldrey). The cutting end of the vitreous 
scissors. The vitreous band is secured by the hook. 
The band is trapped between the mobile cutting 
blade and the hook before being cut. 


between the blade and the hook, keeping 
the band from escaping before being cut. 
The gap between the cutting blade and 
the hook is adjustable by loosening a 
screw in the handle and sliding the shaft 
to which the hook is attached. The diame- 
ter of the shaft is 2 mm, allowing its use in 
a standard vitrectomy sclerotomy. Plates 
on the handle add stability for cutting, 
but do not interfere with manipulation of 
the instrument while it is inside the eye. 

This instrument has been successfully 
used to cut both experimentally induced 
dense vitreous bands and clear vitreous in 
rabbit eyes. 


SUMMARY 


A new vitreous scissors combines an 
immobile shaft and hook with a sliding 
cutting blade; the blade is angled to trap 
the vitreous band while it is being cut. A 
tweezer-action handle is used. This scis- 
sors cuts dense membranes while produc- 
ing only minimal traction on the retina. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


AMERICAN MEDICAL 
ASSOCIATION SECTION OF 
OPHTHALMOLOG Y— 1977 
MEETING 

The Section of Ophthalmology of the 
American Medical Association met June 
18-20, 1977, at the Civic Center in San 
Francisco, California. The 25 papers pre- 


sented covered a variety of topics, al- 


though presentations on retinal vascular 
disorders represented the largest group. A 
postgraduate course, “Eye problems for 
the non-ophthalmologist,’ was given 
under the direction of Thomas Behrendt, 
of Philadelphia. The last afternoon of the 
Section’s scientific program was devoted 
to a symposium, “Optic nerve diseases.” 

Andrew E. Choy, of Long Beach; 
Sheila Margolis and Goodwin M. 
Breinin, of New York City, discussed 
“Ophthalmologic complications of cra- 
niofacial surgery.” They pointed out that 
these complications were usually mild, 
but that the potential for visual disaster 
did exist. John V. Crowder, Ronald E. 
Smith, Ruth McCormick, and Marjorie 
Biddle, all of Los Angeles, presented their 
findings in seven proven cases of mucor- 
mycosis. They pointed out that early di- 
agnosis and early treatment led to survi- 
val in four of their patients. Robert E. 
Kalina, Edward B. McLean, and William 
A. Kelly, of Seattle, described “Prolifera- 
tive retinopathy due to carotid-cavernous 
fistulae.” The authors demonstrated that 
the retinopathy is the result of the treat- 
ment rather than the fistula itself. Joseph 
B. Michelson, Norman T. Felbert, and 
Jerry A. Shields, all of Philadelphia, dis- 
cussed the “Early prediction of hepatic 
metastasis by malignant melanoma.” The 
plasma gamma-glutamyl transpeptidase 
(GTP) was elevated in the three patients 
they studied. William M. Bourne, of 


. 


Rochester, Minnesota, described “Endo- 
thelial cell loss during penetrating kerato- 
plasty.” The author used the technique of 
specular microscopy. Relatively little cell 
loss is attributable to the surgical proce- 
dure. “Subtotal vitrectomy combined 
with keratoplasty in aphakic bullous ker- 
atopathy” was discussed by Frederick S. 
Brightbil!, of Madison, Wisconsin. He 
utilized a vitrectomy instrument in 41 
eyes, and obtained clear graphs in 80%, 
with two eyes developing retinal detach- 
ment. 

The prize for the best paper was award- 
ed to Jay H. Krachmer, of Iowa City, and 
John J. Purcell, Jr., of St. Louis. In their 
presentation, they discussed “Bacterial 
corneal ulcers in cosmetic soft contact 
lens wearers.” An estimated 1.3 million 
individuals in the United States now wear 
soft contact lenses. The authors described 
five patients with ulcers caused by gram- 
negative rods. The papers were discussed 
by Phillips Thygeson, who suggested that 
the major causative factor was corneal 
epithelia! damage with subsequent bac- 
terial contamination. The audience was 
polled, and approximately one third indi- 
cated that they had had personal experi- 
ence with at least one such case. 

Gilbert Smolin and Masao Okumoto, 
of San Francisco, presented their work, 
“A new approach to the treatment of 
herpetic ocular disease.” The authors are 
investigating agents that can stimulate the 
host’s reticulo-endothelial system to pro- 
duce mediative immunity. Richard L. 
Winslow, Bruce C. Taylor, and William S. 
Harris, of Dallas, discus8ed “Cystoid 
macular edema following intraocular lens 
implantation.” They found an overall in- 
cidence of 18% cystoid macular edema 
one year after intraocular lens implanta- 
tion. 
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The program continued with an ad- 
dress given by Chairman Harold F. Falls, 
of Ann Arbor, Michigan. Dr. Falls urged 
that ophthalmologists become actively in- 
volved in their local and state medical 
societies and work to help advance the 
profession in every way possible. 

The scientific program continued with 
a description of “Open-angle glaucoma 
following congenital cataract surgery,” 
by Nour I. Arafat and Charles D. Phelps, 
of Iowa City. They described the discour- 
aging finding of advanced glaucoma in 18 
patients who had earlier undergone vari- 
ous operative procedures for congenital 
cataracts. Neil R. Miller, Alfred Sommer, 
and Irvin Pollack, all of Baltimore, dem- 
onstrated the “Importance of the retinal 
nerve fiber layer in the diagnosis of glau- 
coma,” correlating visual field abnormali- 
ties with ophthalmoscopically visible 
changes. Jacob Wilensky, Nayan Gandhi, 
and Tony Pan, of Chicago, analyzed data 
in their glaucoma clinic with regard to 
“Racial influences in glaucoma.” They 
found open-angle glaucoma more com- 
mon in black than white patients, and it 
appeared at an earlier age as well. John W. 
Henderson and George M. Farrow, of 
Rochester, Minnesota, described three 
patients with “Primary orbital hemangio- 
pericytoma.” All three patients in their 
series died from metastases. One other 
died from malignant changes induced by 
irradiation. 

Wayne E. Fung, of San Francisco, re- 
viewed a series of patients who had un- 
dergone phacoemulsification and intra- 
capsular cataract extractions, comparing 
the incidence of both cystoid macular 
edema and retinal detachments in these 
two groups. He found an identical inci- 
dence of retinal detachments (3.8%), but a 
lower incidence of cystoid macular 
edema in the phacoemulsification group. 
Vernon G. Wong, of Washington, D.C., 
described experiments with Macaca 
mulatta monkeys in whom retinal outer 
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segment degeneration could be pro- 
duced by immunizing the animals with 
purified homologous rhodopsin. He spec- 
ulated about the possible pathophysio- . 
logical role of rhodopsin in various 
human retinal disorders. K. G. Noble, R. 
E. Carr, and I. M. Siegel, of New York, 
described a new syndrome consisting of 
“Pigment epithelial dystrophy, myopia, 
and nystagmus.” The authors studied a 
six-generation pedigree with 88 members 
and demonstrated an autosomal dominant 
transmission. Sheila Margolis, Andrew 
Choy, and Goodwin M. Breinin, of New 
York City, described “New retinal 
findings in Apert’s syndrome.” Albinoid 
abnormalities including light pigmenta- 
tion of hair, skin, and eyes with iris trans- 
illumination and hypopigmentation of 
the fundus were noted. | 

The program on Monday, June 20, was 
opened by Charles R. Beyrer, of Bay 
Shore, New York, who demonstrated 
“Subretinal neovascularization in several 
patients with high myopia.” Stuart L. 
Fine, Arnall Patz, and Daniel Finkelstein, 
of Baltimore, showed the ophthalmolo- 
scopic and fluorescein angiographic signs 
of “Occult choroidal neovascularization.” 
They pointed out that the classic fluores- 
cein angiographic appearance of neovas- 
cularization may occur in fewer than 20% 
of cases. George F. Hilton, of Oakland, 
California, described his experience with 
removal of scleral buckles following reti- 
nal detachment procedures. This was 
necessary in 3% of his series of 600 retinal 
detachments operated with silicone scler- 
al buckles, and he noted that only one 
retina redetached after the buckle was 
removed. Richard R. Ober, Ronald E. 
Smith, and Stephen J. Ryan, of Los Ange- 
les, described subretinal neovasculariza- 
tion in the Vogt-Koyanagi-Harada syn- 
drome. Two of their patients developed 
elevated disciform lesions in the posterior 
pole associated with this finding. Howard 
Schatz and Dan DeHovitz, of San Fran- 
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cisco, elaborated their clinical findings in 
radiation retinopathy. They pointed out 
that this condition actually consists of 
post radiation retinal vasculopathy. Mi- 
chael A. Wainstock, of Detroit, de- 
scribed his work with ultrasonic guided 
gamma probe for intraocular melanoma 
detection, as a noninvasive diagnostic 
technique. Using a typical ultrasonigra- 
phic B scan with the detector coupled to 
it, highly accurate localization may be 
achieved. Harold Weiss, of Detroit, Wil- 
liam Annesley, Jerry Shields, and Ter- 
rance Tomer, of Philadelphia, described 
serpiginous (geographic) choroidopathy. 
Many of their patients showed surpris- 
ingly good retention of visual acuity after 
initial involvement. Michael L. Klein, of 
Portland, Oregon, Hanna Obertynski, of 
Dearborn, Michigan, and Arnall Patz and 
Stuart L. Fine, both of Baltimore, de- 
scribed the serous detachment of the re- 
tinal pigment epithelium. They divided 
their cases into those with avascular le- 
sions and those with neovascularization. 
The prognosis of the former group was 
much better. | 

George W. Weinstein, of San Antonio, 
moderated a symposium on “Recent ad- 
vances in the diagnosis and management 
of optic nerve disease.” The symposium 
was centered around the AMA Section of 
Ophthalmology’s distinguished foreign 
guest, Alan C. Bird, of London, England. 
Shirley Wray, of Boston, discussed “Viral 
and immunological factors in optic neuri- 
tis.’ W. Allen Hauser, a neuro- 
epidemiologist from St. Paul, discussed 
the “Epidemiology of optic neuritis and 
multiple sclerosis.” Dr. Bird presented 
the “Differential diagnosis and manage- 
ment of retrobulbar neuritis.” He pointed 
out the extremely limited role of cortico- 
steroids in this disorder. The only effect 
that he has been able to prove is that of 
shortening of the attack when given as a 
retrobulbar injection, without affecting 
the final visual outcome. The symposium 


MEETINGS, CONFERENCES, SYMPOSIA 


587 


continued with a presentation on “Ische- 
mic optic neuropathy” by Henry J. L. Van 
Dyk, of Salt Lake City. Michael Huck- 
man, a neuroradiologist of Chicago, de- 
scribed “Computerized tomography in 
the diagnosis of optic nerve disorders.” 
Nancy Newman, of San Francisco, de- 
scribed “Nerve fiber bundle defects in 
optic nerve disease.” 

The last presentation of the symposium 
was to have been delivered by Gerald 
Portney, of Davis, California. Tragically, 
however. Dr. Portney died suddenly on 
May 23, 1977. Those attending the sym- 
posium stood silently to honor his memo- 
ry. One of Dr. Portney’s co-workers, Chris 
A. Johnson, presented his paper, “Effec- 
tiveness of automated perimetry in optic 
nerve disease.” A related scientific exhib- 
it, which had been prepared by Dr. Port- 
ney and his co-workers, won honorable 
mention in the Scientific Exhibit catego- 
ry. | 
The $250 prize for the best scientific 
exhibi- awarded by the Section went to H. 
B. Ostler, P. Thygeson, M. Okumoto, and 
J. Weedell, for their exhibit “Opportunis- 
tic ocular infections.” : 

The officers of the Section’s Council on 
Ophthalmology are: Harold F. Falls, 
chairman; Harold D. Scheie, vice chair- 
man; George W. Weinstein, secretary- 
representative for program; Charles 
Jaeckle, delegate; and Edward Cotlier, 
representative for exhibits. Other mem- 
bers of the Section Council are: Albert 
Cinotti, Joseph Dixon, Thomas Duane, 
Whitney Sampson, Harold Scheie, David 
Shoch, and Burton Krimmer. 

The new officers of the Section Coun- 
cil, as of Jan. 1, 1978, will be: Thomas 
Duane, chairman; Alfonse A. Cinotti, vice 
chairman; Oliver H. Dabew%ies, secretary- 
representative for program; Charles E. 
Jaeckle, delegate; Edward Cotlier, repre- 
sentative for exhibits; Burton Krimmer, 
assistant delegate; and Whitney Sampson, 
assistant delegate. 
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Charles Jaeckle, was awarded the prize 
medal of the Section for his contributions 
to ophthalmology. Dr. Jaeckle has served 
for ‘many years as assistant delegate for 
the Section and for the past two years as 
its delegate. 


GEORGE W. WEINSTEIN 


SCIENTIFIC DEDICATION OF 
THE EYE INSTITUTE OF THE 
MEDICAL COLLEGE OF 
WISCONSIN AND THE 
MILWAUKEE COUNTY COMPLEX 


On June 2-4, 1977, the Eye Institute of 
the Medical College of Wisconsin and the 
Milwaukee County Medical Complex 
was scientifically dedicated at a meeting 
divided into seven symposia of one-half 
day each. Course participants toured the 
new Institute Building on the second day 
of the meeting. The Institute (Figure) is a 
72,000-square foot building combining 
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Eye Institute of the Medical College of Wisconsin 
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facilities for patient care, teaching, and 
research. The building is arranged to pro- 
vide three floors for outpatient care and 
one floor for clinical laboratory space. 
Four operating rooms occupy another 
floor and two floors are devoted to re- 
search space; construction of the labora- 
tories on the second of these floors will 
begin Aug. 1, 1977. Currently, 25 beds are 
in use with capacity to expand to an 
additional 25 beds. 

Six residents are admitted each year for 
a three-year training program. Fellows are 
also trained in the cornea—external dis- 
ease and retinal sections. Richard O. 
Schultz has a fulltime faculty, which in- 
cludes Thomas M. Aaberg, Henry F. 
Edelhauser, Walter E. Gager, Gerald Har- 
ris, Robert A. Hyndiuk, James D. King- 
ham, Rodger H. Lehman, Travis A. Mere- 
dith, William J. O’Brien, Frederick H. 
Reeser, Diane L. Van Horn, and Edward 
W. Waldeck. The attending faculty in- 
cludes 34 ophthalmologists in the Mil- 
waukee area. 


BASIC SCIENCE ASPECTS 
OF THE CORNEAL 
ENDOTHELIUM 


David Maurice discussed current con- 
cepts of the pump-leak theory of corneal 
deturgescence. He stated that the endo- 
thelial pump operates continuously at its 
maximal rate and leak, therefore, de- 
termines corneal thickness. The endothe- 
lial layer is able to reduce corneal thick- 
ness at a rate of 1 u/minute meaning that 
cells move their volume of water every 
three to five minutes. Michael V. Riles 
discussed aspects of corneal endothelial 
biochemistry, noting that the metabolic 
pattern is qualitiatively unexceptional. 
That synthetic activity appears marked 
only in “provoked” endothelium suggests 
that the major activity of the cell is fluid 
transport. Oxygen utilization in the endo- 
thelium is at a high rate. Henry Edel- 
hauser described alterations in endotheli- 
al physiology and ultrastructure related to 
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the incomplete composition of intraocu- 
lar irrigating solutions. Studies suggest 
that the ratio of reduced to oxidized gluta- 
thione in the endothelial cells plays a role 
in the maintenance of endothelial cell 
barrier function. 

Diane Van Horn compared endothelial 
regeneration following destruction of the 
central endothelium by _ transcorneal 
freezing in the rabbit and cat. She sug- 
gested that “regenerated” endothelium in 
the cat provides a model for “stressed” 
endothelium in the human because the 
endothelial cells in both species are pri- 
marily replaced by cellular enlargement 
and migration rather than cellular divi- 
sion. Herbert Kaufman pointed out that 
damage to the corneal endothelium in the 
human is cumulative and suggested that 
ways must be found to change the surface 
properties of intraocular lenses to prevent 
loss of corneal endothelial cells if contact 
should occur. William Bourne reported a 
modification of the specular microscope 
to enable the evaluation of donor corneal 
endothelium prior to transplantation. 
There is loss of endothelial cells on cor- 
neal graft buttons between the time when 
they are evaluated preoperatively and 
when seen in the postoperative eye. Claes 
Dohlman moderated the discussion peri- 
od and emphasized that epithelial edema 
is clinical edema oceurring when there is 
a 35% increase in corneal thickness. 


RETINAL DETACHMENT 


Bradley R. Straatsma moderated the ret- 
inal detachment session and introduced 
the symposium with a description of the 
normal anatomy of the human peripheral 
retina, its developmental variations, and 
later degenerative changes. Retinal de- 
generative disease may be classified as 
trophic, tractional or tractional and troph- 
ic. 

Matthew Davis reviewed the subject of 
retinal tears* and the implications for 
treatment. In a ten-year study, he evaluat- 
ed 222 eyes with retinal tears to determine 
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their course. Horseshoe tears, both symp- 
tomatic and asymptomatic, went on to 
retinal detachment in 30 to 50% of the 
cases. Dr. Davis stressed that although 
retinal detachment is the end point’of a 
number of intrarelated factors, vitreous 
traction is the most important abnormali- 
ty. Thomas Aaberg described his experi- 
ence with the removal of intraocular for- 
eign bocies, after which vitreous traction 
is frequently responsible for a retinal de- 
tachment. If a vitreous or retina is incar- 
cerated in the exit wound or if there is 
massive intraocular hemorrhage, total 
posterior vitrectomy at the time of remov- 
al of the foreign body may be the best 
management of these cases. 

Robert Machemer stated that in retinal 
detachment surgery, vitrectomy may be 
indicated if there is a traction retinal 
detachment, giant tear, large dialysis, or 
massive periretinal proliferation (MPP). 
He reviewed the pathological findings in 
MPP in which retinal pigment epithelial 
cells become transformed into fibrocytes 
and grow on the anterior and posterior 
surfaces of the retina. 


EXTERNAL OCULAR DISEASE 
CONCEPTS AND MANAGEMENT 


Tke afternoon session was moderated 
by Robert Hyndiuk with Claes Dohlman, 
Herbert Kaufman, and Phillips Thygeson 
as participants. Dr. Thygeson began the 
sympaesium by outlining the principles 
for the diagnosis and treatment of super- 
ficial keratitis. He emphasized that the 
corneescleral limbus is an important area 
for eareful examination since it may pro- 
vide essential diagnostic clues. Similarly, 
the various lesions in superficial keratitis 
have characteristic distributions in differ- 
ent disease entities which*help to estab- 
lish an etiologic diagnosis. 

Dr. Kaufman reviewed herpes simplex 
infections. In his opinion, there are two 
basie forms of treatment for the problem: 
debridement and drugs. Most data indi- 
cate little difference in the effectiveness of 
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IDU or vidarabine for epithelial herpes. 
Kaufman feels that trifluorothy- 
midine is more effective than IDU and 
probably better than vidarabine. 

During the final session of the symposi- 
um, Dr. Dohlman’s discussion of princi- 
ples of corticosteroids and corneal diseas- 
es provided the keynote. Corticosteroids 
are generally safe and useful in the treat- 
ment of keratitis associated with EKC, 
Thygeson’s superficial punctate keratitis, 
marginal staphylococcal infiltrates, and 
phlyctenular disease. While the kerato- 
conjunctivitis associated with rosacea is 
susceptible to corticosteroids, the drug is 
dangerous in these patients because the 
cornea may melt and perforate. In the 
Stevens-Johnson syndrome, ocular pem- 
phigoid, and superior limbic keratocon- 
junctivitis the drugs seem to have little 
effect. In the discussion, the panelists all 
agreed that systemic corticosteroids have 
little place in the treatment of keratitis 
and that indomethacin has not been dem- 
onstrated to be clinically effective. 


CATARACT SURGERY 


Opening the second day of the dedica- 
tion, A. Edward Maumenee described the 
indications for cataract extraction stress- 
ing that the criteria vary from patient to 
patient depending on the needs of the 
individual. Frederick Blodi discussed the 
clinicopathological classification of cata- 
racts, noting the difficulty in routine path- 
ological evaluation due to artifact. Pro- 
fessor Gunther Mackensen described 
microsurgical techniques for congenital 
cataracts. 

Dr. Maumenee returned to describe re- 
sults in 34 cases in which bilateral con- 
genital cataracts were operated on as early 
as 10 days of age. He has found on long 
followup that these eyes frequently re- 
main microphthalmic, develop glaucoma 
difficult to control medically or surgical- 
ly, or have macular aplasia. Postopera- 
tively it is important after childhood cata- 
ract surgery to maintain good fusion with 
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the appropriate contact lens minimizing 
aneisekonia by Enoch’s technique. Gun- 
ter von Noorden continued the discus- 
sion of amblyopia in the young cataract 
patient, stressing the critical importance 
of form vision deprivation demonstrated 
in his histologic and electrophysiologic 
experiments. He noted the poor prognosis 
in monocular congenital cataracts noting 
that surgery after age 3 months is proba- 
bly too late. 

Dr. Thygeson stressed the role of pre- 
operative cultures in preventing postop- 
erative infections. He recommended that, 
if the preoperative eyelid culture demon- 
strates gram-negative rods, surgery be de- 
ferred until appropriate therapy is insti- 
tuted. Robert Drews detailed various 
methods of reducing the risk of vitreous 
loss. If iris prolapse is noted, the surgeon 
must be willing to change course or to 
terminate the surgery. 

Dr. Dohlman completed the morning 
discussion by noting that corneal epi- 
thelial edema may occur in as many as 1% 
of all postoperative cataract patients. 
Once the edema is established, conserva- 
tive treatment should be attempted. If 
medical management is unsuccessful, 
penetrating keratoplasty has a greater 
than 80% success rate. 


INTRAOCULAR LENS 
IMPLANTATION 


Norman Jaffe moderated the first por- 
tion of the session on intraocular lens 
implantation. Miles Galin reviewed the 
indications and advantages of intraocular 
lenses and stressed that the primary rea- 
son for implant failure is poor surgical 
judgement or technique. Robert C. Drews 
demonstrated many of the implants cur- 
rently available and noted that the choice 
of lenses should be based on the sur- 
geon's ability and experience. Dr. Jaffe 
reported that in comparing a series of 
intracapsular cataract extractions with a 
similar series of intraocular lens implan- 
tations, he obtained essentially the same 
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incidence of cystoid macular edema and 
the same distribution of visual acuities 
postoperatively. 

Dr. Straatsma noted that retinal detach- 
ment surgery after pseudophakos surgery 
may be difficult because of problems in 
dilating the pupil properly and examining 
the periphery of the retina. In the only 
reported series of retinal detachment pro- 
cedures after intraocular lens implanta- 
tion, there was a reduced incidence of 
successful surgery and fewer patients ob- 
tained good postoperative vision. 

The second half of the program cen- 
tered on the postoperative complications 
following lens implantation and was 
moderated by Dr. Galin. Professor Mac- 
kensen expressed reluctance to use intra- 
ocular lenses at this time because of the 
improvement in contact lenses. Dr. Jaffe 
reported a 2.5% incidence of dislocation 
in his latest series of patients. Dr. Drews 
described a sequential approach to the 
management of dislocated intraocular 
lenses. He initially attempts to reposit the 
lens by dilatation without the use of sym- 
pathomimetics. The next step is to de- 
crease vitreous volume followed by exter- 
nal manipulation if necessary. Surgery 
may be indicated if all the other maneu- 
vers have failed. Dr. Galin noted sterile 
hypopyon in 1% of his implantation 
cases. During the panel discussion, there 
was little enthusiasm for secondary intra- 
ocular lens implants because a decrease 
in visual acuity following this procedure 
has been reported in 30% of the patients. 


EVALUATION OF MEDICAL 
AND SURGICAL ADVANCES 
IN OPHTHALMOLOGY 


Frederick Blodi moderated the session 
and introduced Professor Mackensen 
who discussed the surgical advances 
made possible through microsurgery. Dr. 
Machemer discussed anterior segment 
surgery through the pars plana approach, 
emphasizing that microsurgical tech- 
nique is obligatory. The pars plana ap- 
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proach is useful in pupillary membranes, 
certain types of cataracts, subluxed lens- 
es, bullois keratopathy due to vitreous 
corneal teuch, PHPV, and aphakic pupil- 
lary blocE. À 

Dr. Maumenee reviewed the two major 
problems in corneal surgery in this era: 
the status of the donor corneal material 
and occurrence of a postoperative allo- 
graft response. Preservation of donor ma- 
terial in M-K medium allows selectivity 
of donor material and permits matching 
of HLA antigens between donor and re- 
cipient when there has been a previous 
graft rejection. HLA matching has in- 
creased tne survival rate in grafts done in 
vascularized corneas by 60%. 

Dr. Bbdi discussed the pathology of 
surgical complications. Pathologic speci- 
mens of eyes from autopsies following 
implantation of intraocular lenses show 
blunting of the iris tip and pigment epi- 
thelial defects in the iris. Dr. von Noor- 
den out ined causes of amblyopia and 
noted that patients in the office with am- 
blyopia have multiple functional and 
morphological defects. He proposed an 
etiologic classification of amblyopia 
based om abnormal binocular interaction 
as well s formed vision deprivation. 

John Lynn reported that inaccurate vis- 
ual fielc testing even in the hands of a 
trained perimetrist has stimulated the 
search for a reliable static automated pe- 
rimeter. Important problems in these in- 
strumen:s are patient error, patient inat- 
tention, and poor fixation. The future of 
automated perimetry may lie in detection 
of patiemt response by electroencephalog- 
raphic methods, eye movement tech- 
niques, Dr pupillometric perimetry. 


SURGICAL FILTRATION 
PFOCEDURES FOR GLAUCOMA 


Dr. Mackensen moderated the final 
sympos un. Dr. Maumenee reported that 
in his experience cataract extraction alone 
never permanently reduces the intraocu- 
lar pressure in the patient with glaucoma 
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and cataract. He now employs trabeculec- 
.tomy in combination with intracapsular 
cataract extraction when a combined pro- 
cedtire is indicated. Dr. Lynn described 
the trabeculotomy procedure. He demon- 
strated how to locate Schlemm’s canal 
with a blunt-tipped 4-0 green or blue 
nylon suture. Accurate localization allows 
placement of a probe into the canal for 5 
mm. Dr. Galin indicated how one might 
combine the standard trabeculectomy 
with a cyclodialysis under a scleral flap to 
combine a cataract extraction and glauco- 
ma filtering procedure. He noted that one 
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can often tell early in the postoperative 
course of the trabeculectomy whether 
success will be obtained by the lack of 
vascularization in the area of intended 
fistulazation. Professor Mackensen de- 
scribed goniotrephination and stated 
that in Germany various intrascleral dis- 
section filtration procedures have re- 
placed the older glaucoma procedures. 
He employs a 1.5-mm trephination 
under a scleral flap as the standard oper- 
ative procedure for chronic open-angle 
glaucoma. 

TRAVIS A. MEREDITH 
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THE SECTION OF 
OPHTHALMOLOGY OF THE 
AMERICAN MEDICAL 
ASSOCIATION 


Elsewhere in these pages is a report of 
the 1977 Section of Ophthalmology meet- 
ing of the American Medical Association. 
But, alas, it is the next to last such report. 

The House of Delegates of the AMA 
closed an exciting period in American 
medicine at their June 1977 meeting as 
they voted to discontinue scientific pro- 
grams in conjunction with the annual 
meeting after 1978. Thus ends a tradition 
that began in 1847. 

For many of us the Section of Ophthal- 
mology provided the first opportunity to 
speak before a national group and to meet 
our ophthalmic elders. Participation in 
the Section meetings was open to all 
members of the AMA. One did not have to 
be certified nor was training in ophthal- 
mology required. Interest in disorders of 


the eye end membership in the AMA were 
all that were required. Even nonmembers 
were welcome at the sessions though they 
could not vote. 

Immediately after World War II this 
Section thrived. The meetings were en- 
thusiastically supported. The Section sec- 
retaries provided the finest managerial 
talents in American medicine. The exhib- 
its of the Section of Ophthalmology were 
oversubseribed. No matter what the plan- 
ning there was often standing room only 
at the meeting, and the Section of Oph- 
thalmology was a vital national force in 
ophthalmclogy. Participation in its scien- 
tific program, exhibits, election as an of- 
ficer, or appointment to one of its commit- 
tees constituted major recognition. The 
Hermann Knapp Medal was one of the 
most dearly won and prized awards in 
ophthalmclogy. Through the years the 
Howe medal recognized major contribu- 
tors to medicine. The Section constituted 
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one of the triumvirate of the ophthalmic 
societies that nominated and elected indi- 
viduals to various joint committees in 
ophthalmology. 

In’ the early 1960s general surgeons, 
mainly uncertified, unsuccessfully at- 
tempted to take over the Section of Sur- 
gery machinery, presumably so as to ap- 
point their own representatives to the 
American Board of Surgery. The Section 
of Surgery was fragmented when it be- 
came evident that the uncertified mem- 
bers of the specialty sections could elect 
officers and participate in the appoint- 
ments to joint committees including the 
American Board of Surgery anc surgical 
subspecialties. 

The trustees of the AMA then moved to 
limit the influence of the uncertified in 
the various sections. The manner chosen 
seemed almost certain to diminish AMA 
acceptability to specialists. On at least 
two occasions the House of Delegates 
rejected the attempt to make specialty 
societies responsible for the Section ac- 
tivities, but in 1968 they adopted the 
report of the ad hoc committee, chaired 
by Los Angeles surgeon, William F. 
Quinn, to study the modus operandi of 
the scientific sections. This report turned 
control of the sections over the specialty 
societies so that the governing bodies of 
the sections were chosen by the specialty 
societies listed in the AMA directory. 

Harold F. Falls, M.D., of the University 
of Michigan, delegate from the ophthal- 
mology section strongly opposed the 
change, pointing out that from 17 to 27% 
of specialists, depending upon their field, 
were not members of the designated spe- 
cialty societies. He stated that the AMA 
was the only organization to represent 
them and the*new proposal would de- 
prive them of a vote. The alternate dele- 
gate, Charles E. Jaeckle, M.D., of Defi- 
ance, Ohio, said that some of the listed 


societies were open Only upon invitation; ' 
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others did not admit residents; and some 
societies had nonphysician members. 
These objections were met in part by 
amending the Quinn Report to add one 
member elected by the sections to the 
Section Council. 

Dr. Falls pleaded with the delegates not 
to turn control of the sections over to the 
specialty societies, arguing that the new 
council should have only advisory pow- 
ers, “You should not authorize people 
outside of the AMA to run your sections.” 
Carter Smith, M.D., of Atlanta, delegate 
from the internal medicine section and 
a member of the Quinn Committee, 
responded that the societies had nev- 
er taken much interest in the sections. 
“,.. but if we dump the responsibility 
into their laps they will have to take a 
real interest. They won’t do that if their 
position is merely advisory.” 

The transition to the new system was 
gradual and took effect January 1, 1972. 
Now, five years later we see the results. 
Specialty societies shirked the responsi- 
bility. With politicalization, which in- 
volved several specialty groups seeking to 
influence the selection of section officers, 
interest by practitioners waned. The most 
prestigious and well-attended meeting in 
American medicine in the 1960s withered 
away; the 1978 meeting will be the last 
such scientific session managed by the 
AMA. 

The loss of the Section of Ophthalmol- 
ogy of the AMA is a serious loss in Ameri- 
can medicine. The Section began in 1879 
as a section of ophthalmology and otolar- 
yngology. In 1890 the ophthalmology 
section became autonomous. In many re- 
spects it provided the finest programs in 
American medicine. The Section avoided 
the problems that arose with other fields 
by proliferation into a number of subspe- 
cialties. Thanks to the Knapp Fund and 
its prudent trustees the Section was able 
to operate efficiently with adequate cleri- 
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cal assistance. The Section prizes for the 
best paper and best exhibit were treas- 
ured. 

The coming thrust of the AMA in medi- 
cal education appears to be in the area of 
continuing education with formal courses 
provided at an educational center possi- 
bly located adjacent to their Chicago 
headquarters. The concept is interesting 


but these educational efforts already seem’ 


thoroughly preempted by specialty socie- 
ties, hospitals, and medical schools that 
provide an impressive list of lectures, 
courses, and special training. Thus, it is 
difficult to visualize any future role for 
the Section, and American ophthalmology 
has lost one of its glittering stars. 

FRANK W. NEWELL 


OBITUARY 
Gerald L. Portney, M.D. 


1937-1977 

Gerald L. Portney, chairman of the De- 
partment of Ophthalmology at the Uni- 
versity of California, Davis, and secretary 
of the Association of University Profes- 
sors of Ophthalmology, died unexpected- 
ly following surgery on May 23, 1977. 

He was born in Dayton, Ohio, and 
spent most of his youth there. After grad- 
uating from Northwestern University in 
1958 with a B.A., he attended Northwest- 
ern Medical School and received his 
M.D. in 1962. He interned at the Cook 
County Hospital and was a resident in 
ophthalmology at the Illinois Eye and 
Ear Infirmary from 1963 to 1966 where, 
influenced by Dr. Peter C. Kronfeld, he 
developed an intense interest in glauco- 


OBITUARY 595 


ma. Dr. Pertney was a National Institutes 
of Health fellow in the School of Public 
Health at the University of Michigan in 
1966 and simultaneously received a Mas- 
ter of Arts degree in mathematics from the 
Rackham Graduate School. 

As chief of ophthalmology for the Unit- 
ed States Public Health Service, Indian 
Health Service, in Arizona from 1967 to 
1969, he studied trachoma prevalence and 
epidemiology among the San Xavier 
Papago Indians. He joined the faculty at 
Stanford University as an assistant pro- 
fessor in 1969. In 1971 he was appointed 
chairman of the Department of Ophthal- 
mology at the University of California, 
Davis, with the rank of associate profes- 
sor. 

During the six years he spent at the 
Davis campus, he attracted a dynamic 
young faculty to assist him in the devel- 
opment of clinical and research facilities 
in this newly established eye department. 
His background in mathematics led to the 
development of photogrametric methods 
to study subtle changes in glaucomatous 
optic nerve heads, Adding to the work of 
Elschnig and Kronfeld, he dramatically 
demonstrated the evolution of glaucoma- 
tous atrophy of the optic nerve. These 
carefully documented findings were pre- 
sented in 1975. His research efforts in this 
directicn are continuing at the University 
of California, Davis, and additional infor- 
mation from his work will be presented 
later this year. 

He compared the efficacy of a number 
of projection perimeters, and over the past 
year programmed and developed a new 
automated perimeter. He authored or co- 
authored over thirty scientific papers in 
ophthalmology and completed a teaching 
textbook on glaucoma, tô be published 
posthumeusly. 

Dr. Partney served on the American 
Committee on Optics and Visual Physiol- 
ogy and on the Armed Forces Committee 
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on Vision. He was a member of the advis- 


-ory boards of the Northern California 


Basic Science Course in Ophthalmology 
and*the Ophthalmology Update Course. 
He was affiliated with a number of oph- 
thalmologic societies including the Inter- 
national Perimetric Society, the Associa- 
tion for Research in Ophthalmology, the 
American Academy of Ophthalmology 
and Otolaryngology, the Pacific Coast 
Oto-Ophthalmologic Society, the San 
Francisco Ophthalmologic Round Table, 
and the Alta California Ophthalmologic 
Society. He was a member of the board of 
directors and served on the scientific 
committee for the Northern California 
Society for the Prevention of Blindness. 
He was a member of the American Medi- 
cal Association, the California Medical 
Association, and the Yolo County Medi- 
cal Association. He had just been nomi- 
nated as president-elect for the California 
Medical Association Section of Ophthal- 
mology. As a dynamic spokesman for 
ophthalmology, he appeared before nu- 
merous legislative committees in Califor- 
nia on behalf of medicine. 

The gentle, effective leadership of this 
outstanding young ophthalmologist serves 
as a model for all who follow after him. 
He quietly demonstrated concern, com- 
passion, and an extreme patience for all of 
his co-workers. He was a close compan- 
ion and husband to his wife Susan, an 
affectionate father to his son Chad, a 
dedicated teacher to his residents and 
students, and a respected colleague and 
friend to his fellow ophthalmologists. 
When someone so young dies, it seems an 
injustice that he must leave at the height 
of such a productive, active life. The 
memories we have of Jerry Portney will 
never be taken from us, and our lives are 
better for his impact. His life, his re- 
search, and his teaching are an inspiration 
to all who knew him. 

BYRON H. DEMOREST 


OCTOBER, 1977 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 81/2 x 11-inch bond paper, 


with 1'/2-inch margins on all four sides, and 
limited in length to two manuscript pages. 





Acute Unilateral Central 
Corneal Edema 


Editor: 

In the article by T. E. Runyan, “Acute 
unilateral central corneal edema” (Am. J. 
Ophthalmol. 83:856, 1977), the descrip- 
tion of the six cases of acute unilateral 
central corneal edema without any con- 
sideration in the differential diagnosis 
being given to disciform keratitis caused 
by herpes simplex puzzles me. From the 
description of the cases I find nothing 
that would distinguish what Dr. Runyan 
has described from those cases I com- 
monly see in my corneal practice as severe 
disciform keratitis due to herpes simplex 
keratitis. I will admit that the descriptions 
of the rapidity of the onset and the severi- 
ty of the edema would put them in a 
severe category. Additionally, the poor re- 
sponse to topical corticosteroids is unusu- 
al in herpes simplex disciform keratitis. 
My question to Dr. Runyan is: Why do 
these cases not represent disciform kerati- 
tis secondary to herpes simplex keratitis? 

DONALD J. DOUGHMAN, M.D. 
Minneapolis, Minnesota 


Reply 
Editor: z 
Herpes simplex disciform keratitis was 


carefully considered as the cases of acute 
unilateral central corneal edema were 
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evaluated, followed, and discussed with 
several ophthalmologists interested in 
corneal disease. Disciform keratitis sec- 
ondary to herpes simplex characteristical- 
ly has marked epithelial edema. This was 
not true in the six cases I reported, al- 
though the stromal swelling was dramat- 
ic. Herpes simplex disciform keratitis is 
typically associated with previous corneal 
insults by the virus, or a history of ocular 
or systemic herpes simplex exposure and 
involvement. No such information could 
be elicited from these patients, nor would 
detailed objective evidence support the 
possibility. Viral antigen is presumably 
the trigger in evoking the corneal re- 
sponse in herpes simplex disciform dis- 
ease. This occurs as the stroma is invaded, 
implying that there has been an injury 
(the term used in its broadest sense) of the 
epithelium resulting in its incompetency. 
Epithelial defects are a common associ- 
ated finding in cases of disciform kerati- 
tis; however, none were observed in any of 
the reported cases. I am unaware of any 
case of herpes simplex disciform keratitis 
which progressed to its ultimate state 
overnight (a period of hours) and this was 
documented in six cases of acute unilater- 
al central corneal edema. Corticosteriod 
therapy, as mentioned by Dr. Doughman, 
is frequently an effective means of treat- 
ment in disciform keratitis, and at the 
other end of the spectrum, may occasion- 
ally permit a resurgence of viral activity 
in the corneal tissue, with unfortunate 
results. Low and high potency cortico- 
steroids were applied for various periods 
of time and had no observable effect on 
the course of the disease process in the six 
cases I reported. The signs and symptoms 
of an inflammatory reaction are generally 
present to some degree in herpes simplex 
disciform keratitis with pain, photopho- 
bia, and lacrimation commonly seen, al- 
though recognized as not uniformly ac- 
companying’ phenomena. The eyes in the 
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six cases reported were quiet and com- 


fortable before, during, and after the . 


acute episode. Herpes simplex disciform 
disease probably represents an interrelat- 
ed epithe ial and stromal response to the 
virus and the clinical picture would justi- 
fy this conclusion. The benign appear- 
ance of the corneal epithelium in the 
cases of ecute edema would not permit a 
similar iaterpretation. The consistently 
uncompl cated long-term course ob- 
served im the six cases followed for peri- 
ods of up to four years would not be 
compatit le with cases of disciform kerati- 
tis with equivalent stromal involvement 
existing over extended periods. To the 
best of my knowledge herpes simplex 
disciferm keratitis has never been de- 
scribed es developing in a normal eye in a 
time spen measured in hours, and to its 
ultimate edematous state, in an otherwise 
sign- an 1 symptom-free patient. 
THOMAS E. RUNYAN, M.D. 
Memphis, Tennessee 


BOOK REVIEWS 


Eugene Wolff's Anatomy of the Eye and 
Orbit. 7th ed. Revised by Roger War- 
wick. Philadelphia, W. B. Saunders 
Company, 1977. Clothbound, 545 
pages, table of contents, index, 411 
black and white figures, 56 color fig- 
ures. $35 


‘““Anetomy of the Eye and Orbit Includ- 
ing the Central Connexions, Develop- 
men:, and Comparative Anatomy of the 
Visual Apparatus,” was originally written 
in 1983 by Eugene Wolff, an eminent 
writer and Harley Street practitioner. 
Since then, it has passed through six 
editioas and ten reprints. After the un- 
timely death of Wolff, the book was kept 
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alive by R. J. Last, Professor of Anatomy 


_at the Royal College of Surgeons, En- 


gland, but he is not mentioned in this 
volume. 

Professor Roger Warwick is an anato- 
mist of renown, and among other books 
he has recently edited the great volume of 
Gray's Anatomy. He is especially interest- 
ed in the distribution of motor centers of 
extraocular muscles in the brain stem. 
About one fourth of this book is rewritten 
in light of recent knowledge, especially 
that provided by electron microscopy. 
However, despite Professor Warwick’s ef- 
forts, some parts remain inexplicit while 
others need further updating. 

In the section dealing with the cornea, 
the reader is informed, “Maintenance of 
transparency is an obvious essential: this 
is a function mainly of the epithelial cells 
on its surface.” The contribution of the 
endothelium is not emphasized. The cor- 
neal epithelium is stated to have no base- 
ment membrane. The retina is stated to 
have no internal limiting membrane with 
regard to where the cpaillaries of the 
retina adjoin the vitreous. The structure 
of the retinal cpaillaries is considered but 
not at the electron microscopic level, 
which is unfortunate since clarification of 
the concept of the anatomy of the intraret- 
inal component of the blood-retinal barri- 
er depends on the elucidation at the ultra- 
structural level. The section dealing with 
the angle of the anterior chamber is poor- 
ly revised especially inasmuch as so 
much new information has become avail- 
able on this subject, and yet the purpose 
of the Schlemm’s canal is not clear. Old 
terminology such as sinus venosus sclerae 
is still retained throughout the text and 
the comparative anatomy of the angle is 
confusing because terms such as ligamen- 
tatum iridis and pectinate ligament have 
been emphasized but no illustration pro- 
vided to show their unique morphology. 

The structure of the vitreous is dealt 
with only at the light microscopic level. 
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The mechanism of formation of aqueous 
humor is rudimentary. The section on 
ocular movements and visual pathways 
has been revised but still provides old 
information. 

Despite all these inadequacies, it is 
gratifying to see some improvements 
since erroneous remarks such as “the cor- 
nea fits the sclera like a watch glass,” now 
deleted from the text. The updated bibli- 
ography is nearly doubled. This book 
can be recommended to those interested 
in the anatomy (and not necessarily the 
ultrastructure) of the eye, orbit, ocular 
appendages, orbital nerves and vessels, 
and visual pathways. 

RAMESH C. TRIPATHI 


Krill’s Hereditary Retinal and Choroidal 
Diseases, vol 1. By Alex E. Krill, with 
special assistance of Desmond B. Arch- 
er. Hagerstown, Harper and Row Pub- 
lishers, Inc., 1977. Clothbound, 1020 
pages, table of contents, index, 943 


black and white figures, 8 color figures. 
$60 


It is always more difficult to review a 
book of an author who has died before the 
completion of his text. Conincidently, the 
University of Chicago provides the only 
two examples of recent major publica- 
tions in the field of vision that appeared 
without the guiding hand of the initiator. 
In 1957, two years after his death, and, 
after careful editing by his friend, 
Heinrich Klüver, Polyak’s monumental 
work, “The Vertebrate Visual System” 
was published. Twenty years later, Des- 
mond Archer and August Deutman, to- 
gether with other friends and colleagues 
of Alex Krill, saw his last work to comple- 
tion. s 

Alex Krill was, at the time of his tragic 
death in 1972, a world authority in the 
area of heritable fundus disehses. He had 
planned to codify this vast subject by first 
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outlining methods of diagnosis and then 
applying all known knowledge to classi- 
fying the wide variety of fundus condi- 
tions known or thought to be heritable. 
He completed the first task and was in the 
midst of working on the second when the 
fatal airplane crash occurred. He left a 
number of finished chapters and an out- 
line. Four and a half years later this book 
has appeared. It is the second of two 
volumes and contains thousands of useful 
facts, more than a thousand references, 
and many hundreds of illustrations in- 
cluding two color plates (hidden in the 
middle of the volume after page 664). The 
first three chapters of this book, Chapters 
8, 9, and 10, by Krill; the multi-authored 
Chapter 17; Chapter 20 by Deutman; and 
Chapter 22 by Cotlier; are excellent. Of 
the remaining chapters, some are good 
and a few are poor. The book lacks cohe- 
sion and, in some places, is redundant 
and confusing. For example, Chapter 11 
(by Deutman) and Chapter 12 (by Krill) 
both deal with rod-cone degeneration. 
Both contain identical case reports and 
illustrations but also contain conflicting 
“facts,” one of which is the discrepancy 
about visual acuity in retinitis pigmento- 
sa on pages 510 and 581. 

A most disquieting feature is the lack of 
new material in a text dated 1977. Re- 
markable advances have occurred since 
1972, notably the finding of hyperorni- 
themia in patients with gyrate atrophy 
(Takki, 1974); and there is new informa- 
tion about the visual system in albinism 
(Guillery, 1971). The former work is ref- 
erenced without comment in the text and 
the latter is disregarded. 

However, with its flaws, it is the best 
work now available in English dealing 
with the subject of hereditary retinal and 
choroidal diseases. Its only rival is the far 
more expensive Franceschetti, Francois, 
and Babel English update of their 1963 
report to the French Ophthalmologic So- 
ciety. Krill’s book, properly utilized by 
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readers. will provide a firm cornerstone of 


information useful in clinical practice . 


and reszarch. It makes one appreciate the 
vast contributions Alex Krill made irt his 
chosen field. He sought knowledge by 
careful observation and his example is a 
beacon fer others to follow. 

PAUL HENKIND 


Atlas of the Face in Genetic Disorders, 
2nd ed. By Richard M. Goodman and 
Robert J. Gorlin. St. Louis, C. V. Mosby 
Comvany, 1977. Clothbound, table of 
contents, index, glossary, 1172 black 
and white figures, 9 color figures. 
$57.50 


The purpose of this volume is to pro- 
vide the clinician with an organized and 
well-illustrated reference atlas and com- 
pedium to aid in the identification of 
these hereditable disorders. The number 
of syndromes included in this edition has 
almost tripled, greatly increasing its di- 
mensions. It begins with a brief introduc- 
tion to genetic principles and genetic 
counseling followed by a section on the 
embryology of the face and anthropomet- 
ric data on head, face, eyes, ears, nose and 
the like. This is followed by a section 
dealing with the classification and no- 
menclature of morphologic defects. 

The genetic disorders illustrated are 
categorized into chapters according to 
various modes of inheritance, and are 
listed alphabetically within each chapter. 
Description and illustration of each dis- 
order occupy facing pages, usually 
with multiple, excellent quality photo- 
graphs on the right and text on the left. 
The text includes brief historical notes, 
the important facial features, and sections 
listing other clinical findings, major fea- 
tures important to diagnosis of the disor- 
der, information regarding any basic 
defect that is known, its genetics, its prog- 
nosis and treatment, and selected perti- 
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nent references. Thus, using this text it 


should be possible to make a definitive 


diagnosis in most patients with a typical 
syndrome and to gain considerable infor- 
mation. 

Two aspects of this atlas will be of a 
special interest to ophthalmologists. 
Chapter 5, devoted to head and facial 
measurements, includes a section of 
measurements of various orbital struc- 
tures with graphs and tables of average 
measurements of inner canthal distance, 
interpupillary distance, mean paplebral 
widths, and the like. Additionally, Table 
20, entitled “External ocular findings in 
syndromes from text,” includes nine 
pages of syndromes listed under various 
defects of ocular structures, which makes 
it possible for the ophthalmologist to look 
up specific ocular abnormalities and de- 
rive an immediate differential diagnosis 
on the multiple syndromes with which 
this defect is associated. 

Goodman and Gorlin are to be compli- 
mented for major improvements to their 
original excellent Atlas. This is a refer- 
ence volume that will be invaluable to 
anyone dealing with ocular abnormalities 
of either hereditary or malformation ori- 
gin. 

HAROLD CROSS 


Augenheilkunde in Klinik und Praxis, 
vol. 1. Anatomie—Genetik Untersuch- 
ungsmethoden Farbensehen, Lider, 
Tranenorgane, Bindehaut, Lederhaut. 
Edited by Jules Francois and F. Holl- 
wich. Stuttgart, Georg Thieme Verlag, 
1977. Clothbound, 631 pages, table of 
contents, index, 26 tables, 643 black 
and white figures, 114 color figures. 
$167.20 ° 


This is the first volume of a projected 
four-volume work published in German; 
twenty-six well known ophthalmologists, 
mostly from European countries cooper- 
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ated as authors to give an extensive survey 
of present day ophthalmic knowledge and 
its application. 

The main thrust of this book is toward 
clinical practice. It begins with a clear 
description of the anatomy and embryolo- 
gy of the eye by Rohen (Erlangen). J. 
François (Gent) draws on his vast experi- 
ence to relate the difficult subject of ge- 
netics. After explaining the various modes 
of inheritance he documents by text, il- 
lustrations, and karyotype reproductions 
the different inherited ocular manifesta- 
tions, many of them accompanied by gen- 
eralization malformations, all of them 
shown in photographs. An encyclopedic 
chapter on color vision is offered by Verr- 
iest (Gent) and Frey (Vienna). 

In contrast to these separate contribu- 
tions in basic science, physiology and 
biochemistry are discussed by the authors 
of the various clinical chapters in intro- 
ductory remarks within their assigned 
field. 

The chapter on diagnostic methods by 
Verriest (Gent) and Schiffer (Meunster) is 
exceptionally informative and practical. 
Time honored procedures join recent ar- 
mentarium such as ultrasound, electroreti- 
nography, isotopes, fluorescein angiogra- 
phy, to mention just a few procedures, 
in being lucidly described. The authors’ 
intent is not only to explain the proce- 
dures, but to furnish a guide for their 
performance and to warn against pitfalls. 

The chapter, “Methods of Refrac- 
tion,” by Schober (Munich) is similarly 
detailed. I hope later volumes will in- 
clude chapters on physiological optics 
and refractive errors, important subjects 
for the clinician. 

Over one half of Volume 1 covers 
precise clinical description of pathogene- 
sis, diagnosis, complications, and treat- 
ment of the external parts of the eye 
region. “Eye Lids” by Hollwich (Muen- 
ster) and “Conjunctiva” by Pau (Düssel- 
dorf) make interesting reading for the 
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neophyte and older clinician alike. Labo- 
ratory methods and histology of conjunc- 
tival diseases are discussed separately by 
Golden (Chicago). Radnot’s (Budapest) 
discussion of all aspects of the lacrimal 
apparatus is supported by many clear 
photographs. The final chapter, “Sclera,” 
by Casanovas and Quintana (Barcelona) 
is concise. 

Numbered cross references within the 
text direct the reader to the many black 
and white photographs and to the 114 
excellent colorplates. Each chapter car- 
ries its own extensive bibliography. 

The combined effort by the authors 
results in a most valuable work for teach- 
ing and reference. The reader with a read- 
ing knowledge of German will be reward- 
ed by clear and authoritative advice. One 
will not only find the text helpful in daily 
endeavours but will treasure it for a re- 
view of the many facts and techniques 
which, in our lifetime, have brought nu- 
merous new facets to the field of ophthal- 
mology. 

MAX HIRSCHFELDER 


SYMPOSIA 


Advances in Experimental Medicine and 
Biology, vol. 77. Retinitis Pigmentosa: 
Clinical Implications of Current Re- 
search. Proceedings based on an Asso- 
ciation for Research in Vision and Oph- 
thalmology symposium held at the 
Duke University Eye Center, Durham, 
North Carolina, November 14-15, 1975. 
Edited by Maurice B. Landers III, 
Myron L. Wolbarsht, John E. Dowling, 
and Alan M. Laties. New York, Plenum 
Publishing, 1977. Clothbound, 266 
pages, table of contents, index, 37 ta- 
bles, 80 black and white figures. $25 


WEINSTEIN, G. W.: The natural history of retinitis 
pigmentosa 


PEARLMAN, J. T.: Electroretinography and the diag- 
nosis of retinitis pigmentosa 
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PEARLMAN, J. T., SAXTON, J., FLOOD, T. P., AND 
SEIFF, S. R.: The clinical significance of retinitis 
pigmentosa without pigment. Computer assisted 
analysis 

ANDERSON, W. B., JR., WADSWORTH, J. A. C+, AND 
LANDERS, M. B.: Retinitis pigmentosa and a retinal 
vasculopathy of the Coats’ type 


BASTEK, J.. BOGDEN, J., CINOTTI, A., TENHOVE, W., 
STEPHENS, G., MARKOPOULOS, M., AND CHARLES, 
J.: Trace metals in a family with sex-linked retinitis 
pigmentosa 


LAHAV, M., ALBERT, D. M., BUYUKMIHCI, N., JAM- 
POL, L., MCLEAN, E. B., HOWARD, R., AND CRAFT, 
J.: Ocular changes in Laurence Moon Bardet Bied] 
syndrome. A clinical and histopathologic study of a 
case 


NOELL, W. K.: Some animal models of retinitis 
pigmentosa 


YouNG. R.: Visual cell renewal systems and the 
problem of retinitis pigmentosa 


LAI, Y.-L.. AND JONAS, A. M.: Rat model for heredi- 
tary retinal degeneration 


HERRON, W. L., JR.: The dystrophic rat as a model 
for clinical research 


LAVAIL, M. M., AND MULLEN, R. J.: Experimental 
chimeras. A new approach to the study of inherited 
retinal degeneration in laboratory animals 


NOELL, W. K.: Cortical representation of retinal 
degeneration 


WOLBARSHT, M. L., LANDERS, M. B., III, WADs- 
WORTH, |. A. C., ANDERSON, W. B., JR.: Retinitis 
pigmentosa. Clinical management based on current 
concepts 


BERGSMA, D. R., AND WOLF, M. L.: A therapeutic 
trial of vitamin A in patients with pigmentary reti- 
nal degeneration: A negative study 


SLINEY, D. H.: The ambient light environment and 
ocular hazards 


PEARLMAN, J. T., SAXTON, J., AND VAN HERLE, A.: 
Retinitis pigmentosa. Accelerated course of visual 
loss secondary to exogenous thyroid administration 


ADRIAN, W., EVERSON, R. Wa AND SCHMIDT, L.: 
Protection against photic damage in retinitis pig- 
mentosa 


WATERS, W. B., AND BALDWIN, T. S.: Social ser- 
vices for hereditary diseases 


Tso, M. O. M.: Photic injury to the human retina 
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Documenta Ophthalmologica, vol. 12. 
Symposium on Medical Therapy in 
Glaucoma. Edited by E. L. Greve. The 
Hague, Dr. W. Junk Publishers, 1977. 
Cľothbound, 137 pages, table of con- 
tents, 69 black and white figures, 22 
tables. $16.40 


PATTERSON, G.: Factors influencing the concentra- 
tions of a drug at its site of action in the eye 


HEILMAN, K.: Membrane technology: principles 
and therapeutic possibilities of controlled delivery 
of drugs 


PATERSON, G.: The actions and uses of parasympa- 
thomimetic drugs in glaucoma 


GREVE, E. L.: Cholinergic drugs. Direct parasym- 
pathomimetic drugs 
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DAKE, C. L.: Indirect parasympathomimetic drugs 


Ros, F. E., GREVE, E. L., DAKE, C. L., AND MILLER, 
W. M.: Experiences with Ocusert 


HEILMAN, K.: Long-term use of Ocusert 


PATERSON, G.: Adrenergic influences on aqueous 
humours dynamics 


PATERSON, G. D.: Adrenergic and related drugs 


BRENKMAN, R. F.: Ocular hypotensive effect of 
atenolol 4% eye drops in glaucoma 


STILMA, J. S.: Use of Oxprenolol eye drops in 
glaucoma patients 


GRAHAM, P.: Criteria for the initiation of treatment 
in patients with suspected glaucoma 


GREVE, E. L.: Some aspects of the management of 
glaucoma patients 


SMITH, R.: Medical versus surgical therapy in glau- 
coma patients 


4 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Acta Ophthalmologica 


ASPECTS ON THE TREATMENT OF GLIO- 
MAS OF THE ANTERIOR VISUAL PATH- 
wAY. Bynke, H., Kagström, and Tjern- 
ström, K. (Univ. Hosp., Lund, Sweden). 
Acta Ophthalmol. 55:269, 1977. 


Partial excision of the glioma of the anterior 
visual pathway seemed to have no effect on the 
vision in seven patients and had a negative 
effect in two. These results support the opin- 
ion that no excision should be made in such 
tumors. However, the course of the disease in 
one exceptional patient raises doubts about the 
general validity of this rule. In this case the 
postulated chiasmal glioma proved to be an 
exophytic glioma arising in one intracranial 
optic nerve and compressing the other. Exci- 
sion of the exophytic portion caused rapid and 
considerable improvement of vision in both 
eyes. Direct visualization by craniotomy was 
needed to separate this mode of growth from 
the common intrinsic growth of such tumors. 
(3 figures, 1 table, 14 references)—Authors’ 
abstract 


ON THE MOLECULAR BIOLOGY OF THE 
VITREOUS IN THE APHAKIC EYE. Oster- 
lin, S. (Dept. Ophthalmol., Univ. of 
Lund, Lund, Sweden). Acta Ophthal- 
mol. 55:353, 1977. 


Intracapsular cataract extraction is regularly 
followed by decreased hyaluronic acid con- 
centration and studies on the distribution of 
hyaluronic acid within the vitreous cavity 
showed that removal of the lens facilitates 
diffusion of hyaluronic acid into the anterior 
chamber. The instability of the vitreous gel, as 
reflected by rupture of the anterior vitreous 
face and an increased incidence of vitreous 
detachment supports the hypothesis of hyalu- 
ronic acid as a stabilizer of the gel. The de- 
creased adhesion of the sensory retina in the 
aphakic eye might be caused by the loss of 
hyaluronic acid. Normally the high concentra- 
tion of hyaluronic acid adjacent to the retina 


contributes to the resistance of bulk flow of 
fluid into the subretinal space making it possi- 
ble for the active transport system of the 
pigment epithelium to maintain a pressure 
drop across the sensory retina. It is anticipated 
that saccades create currents in the fluid vitre- 
ous close to the eye wall after vitreous detach- 
ment. Model experiments showed that these 
currents were greatly enhanced, when the con- 
centration of hyaluronic acid was lowered. (2 
figures, 2 tables, 18 references)—Author’s ab- 
stract 


VISUAL COMPLAINTS AND BINOCULAR 
FUNCTION IN BILATERALLY APHAKIC 
PERSONS WITH CATARACT GLASSES. 
Hvidberg, A., and Jensen, M. A. (Dept. 
Ophthalmol., Frederiksberg Hosp., Co- 
penhagen, Denmark). Acta Ophthalmol. 
55:381, 1977. 


Seventy-one consecutive patients who un- 
derwent operation for senile cataract in both 
eyes during the period 1969 to 1973 were 
examined and questioned about visual com- 
plaints an average of 18 months after being 
fitted with cataract spectacles. In the distance 
situation none had complaints, either reported 
spontanzously or after questioning. Except for 
a few immobile patients, all could manage on 
their own in the street and on stairs. In the 
near situation 16 of the 71 paitents had perma- 
nent alternating or intermittent exotropia 
which, however, gave rise to diplopic com- 
plaints in only two. The diplopia in these two 
patients disappeared after the glasses had been 
decentered. On questioning, complaints of di- 
plopia could be elicited in another five pa- 
tients. Inwestigation of sensory binocular 
function using Titmus stereotest showed that 
35 of the 71 patients could manage at the level 
40"/arc. Division of the material into two 
groups by duration of monocular visual func- 
tion during the development of the cataract 
and during the period between the operations 
on the two eyes, disclosed that this factor was 
of no importance to the postoperative motor 
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and sensory binocular function. (2 tables, 2 
references)—Authors’ abstract 


RESULTS FROM LENS IMPLANTATION: 
MATERIAL FROM FOUR DANISH HOSPI- 
TALS. Baggesen, L. H., Land, A. M., and 
Nielsen, N. V. (Dept. Ophthalmol., 
Frederiksberg Hosp., Copenhagen, 
Denmark). Acta Ophthalmol. 55:414, 
1977. 


Altogether 203 implants were carried out. 
The mean age of the patients at the time of 
operation was 77 years. Seventeen patients 
had bilateral implantation. Besides the cata- 
ract, the age of the patients was the main 
indication for implantation. Contributing in- 
dications were monolateral cataract, macular 
degeneration, and general somatic or psychic 
incapacity. The incidence of more serious 
complications was (more than one complica- 
tion in some eyes): corneal dystrophy 13/203, 
deposits on the clip lens or in the pupil 18/203, 
secondary glaucoma 2/203, macular edema 
2/203, late recurrent hyphema 2/203 and dislo- 
cation of the clip lens 6/203. Seven clip lenses 
were removed. A corrected visual acuity of 
6/12 (20/40) or above was found in 56% 
of the cases postoperatively. (6 tables, 3 
references)—Authors’ abstract 


PHOTOCOAGULATION IN RETINAL VE- 
NOUS OCCLUSION. Laatikainen, L. 
(Univ. Eye Hosp., Helsinki, Finland). 
Acta Ophthalmol. 55:478, 1977. 


Results of retinal photocoagulation therapy 
in 26 eyes with retinal branch vein occlusion 
and in 18 eyes with central retinal vein occlu- 
sion are presented. The final visual outcome in 
eyes with macular edema (non-ischemic type 
of occlusion) did not significantly differ from 
that reported in various untreated series of 
branch or central retinal vein occlusion. Neo- 
vascular complications in eyes with capillary 
nonperfusion (ischemic type of occlusion) 
could not be prevented with the relatively 
mild photocoagulation technique (less than 
200 xenon burns in central retinal vein occlu- 
sion) used in this study. On the basis of this 
series the value ef photocoagulation therapy 
in improving the visual prognosis in venous 
occlusion is questionable, and, in order to 
prevent neovascular complications in the is- 
chemic type of occlusion, a more extensive 
treatment seems to be necessary. (6 figures, 4 
tables, 14 references)—Author’s abstract 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1977 


Annals of Neurology 


LUMPING OR SPLITTING? “OPHTHALMO- 
PLEGIA-PLUS” OR KEARNS-SAYRE SYN- 
DROME? Berenberg, R. A., Pellock, J. M., 
DiMauro, S., Schotland, D. L., Bonilla, 
E., Eastwood, A., Hays, A., Vicale, 
C. T., Behrens, M., Chutorian, A., and 
Rowland, L. P. (Depts. Neurol. and 
Ophthalmol., Columbia-Presbyterian 
Med. Ctr, New York, N.Y.). Ann. 
Neurol. 1:37, 1977. 


Five new cases and 30 others from the 
literature were characterized by the clinical 
triad of progressive external ophthalmoplegia, 
atypical pigmentary degeneration of the retina, 
and heart block. The syndrome is sporadic, not 
hereditary, and begins by the age of 20 years. 
In many cases there is other evidence of wide- 
spread neurological disorder, implicating spe- 
cific areas: cerebellum; auditory and vestibu- 
lar systems; skeletal muscle; and less often, 
intellectual function or corticospinal tracts. 
Short stature and delayed sexual maturation 
are also frequent. The CSF protein content is 
almost always greater than 100 mg/dl. Spongi- 
oform encephalopathy was found in four post- 
mortem examinations. In all cases so exam- 
ined, muscle mitochondria were abnormal. 

The constancy of these manifestations sug- 
gests that the disorder is a true entity, not an 
artificial subclass of the large group of disor- 
ders associated with ophthalmoplegia. Several 
characteristics suggest that the disorder of 
neuronal and muscle metabolism is induced 
by persistent viral infection. 

The sequence of manifestations may vary, 
and cardiopathy in particular may be delayed 
for many years. Patients with ophthalmople- 
gia, pigmentary degeneration of the retina, and 
abnormal CSF protein content are likely to 
develop the full syndrome. This was illustrat- 
ed by observation of two previously reported 
cases and one new one. Because the cardio- 
pathy may be fatal, a pacemaker should be 
used if indications are appropriate. (2 figures, 
5 tables, 69 references)—Authors’ abstract 


Archives of Neurology 
PATTERN VISUAL EVOKED RESPONSES IN 
MULTIPLE SCLEROSIS. Zeese, J. A. 
(Dept. Neurol., Univ. Minnesota Hosp., 
Minneapolis, Minn.). Arch! Neurol. 34: 
314, 1977. 


VOL. 84, NO. 4 


The latency of the first major positive com- 
ponent of the visual evoked response to pat- 
tern reversal was measured from a midoccipi- 
tal electrode for each eye in 30 patients with a 
definite diagnosis of multiple sclerosis. Their 
latencies were compared with those of a group 
of 18 normal subjects and 18 patients with 
other neurological diseases. Of 26 multiple 
sclerosis patients with a measurable response, 
77% gave values that were outside the ranges 
of the two control groups. A total of 75% of the 
multiple sclerosis patients without history or 
findings of optic neuritis had an abnormal 
response. The procedure appears to be useful 
in detecting asymptomatic lesions of the visu- 
al pathways in suspected multiple sclerosis 
patients. (4 figures, 1 table, 5 references)— 
Author’s abstract 


Archives of Ophthalmology 


THE EARLY PHASE IN LEBER HEREDI- 
TARY OPTIC ATROPHY. Nikoskelainen, 
E., Sogg, R. L., Rosenthal, A. R., Fri- 
berg, T. R., and Dorfman, L. J. (Divi- 
sion of Ophthalmol., Stanford Univ. 
Med. Ctr., Stanford, Calif.). Arch. Oph- 
thalmol. 95:969, 1977. 


Clinical, ophthalmoscopic, perimetric, and 
color vision tests and visual evoked responses 
were recorded in symptomatic and asympto- 
matic eyes in five members of a family with 
Leber hereditary optic atrophy. The presymp- 
tomatic eyes showed abnormalities in the reti- 
nal nerve fiber layer. Optic nerve dysfunction 
was found before central vision failed. The 
appearance of degenerating retinal nerve fi- 
bers, particularly in the papillomacular bun- 
dle, was documented photographically in the 
weeks after the onset of visual symptoms. 
Treatment with prednisone and hydroxocoba- 
lamin did not reverse or halt serious impair- 
ment of vision. (11 figures, 13 references)— 
Authors’ abstract 


HEREDITARY VITELLIFORM MACULAR 
DEGENERATION. Maloney, W. F., Rob- 
ertson, D. M., and Duboff, S. M. (Dept. 
Ophthalmol., Mayo Clinic, Rochester, 
Minn.). Arch Ophthalmol. 95:979, 
1977. 

A pedigree pf 141 persons with hereditary 


vitelliform macular degeneration was studied. 
Of the 80 patients examined, 20 were affected. 
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Fundus photographs of selected lesions in this 
pedigree demonstrated the broad spectrum of 
phenotypic expression of this hereditary disor- 
der. Th:s entity has an extremely variable 
expression even among affected members of 
the same ‘amily. (9 figures, 5 references)— 
Authors’ abstract 


RETINAL STROKE. Savino, P.J., Glaser, 
J. S., and Cassady, J.(Dept. Ophthalmol., 
Univ. Miami School of Med., Miami, 
Fla.). Ach. Ophthalmol. 95:1185, 1977. 


A follow-up study was performed to deter- 
mine the general prognosis for health and life 
in 86 patients with retinal artery occlusion or 
ophthalmcscopically observed retinal choles- 
terol embeli, not subjected to surgery. Survi- 
vorship retes and incidence of subsequent 
cerebrovascular disease were calculated and 
compared to expected survivorship rate of an 
age- and sex-matched population. Results 
were as fo lows: the patient group with retinal 
stroke as a whole showed a statistically signifi- 
cant diminished survivorship rate from the 
third year onward; patients with retinal occlu- 
sions without visible emboli had a survivor- 
ship rate comparable tothe matched control; 
but patients with visible emboli demonstrated 
a striking y diminished survivorship rate. In 
the study group, the combined time-corrected 
annual stroke mortality was 1,695 per 100,000 
(four tc five times greater than expected), but 
the largest single cause of death was cardio- 
vascular disease. (3 figures, 7 tables, 23 
references)—Authors’ abstract 


MARGINS OF SAFETY IN LATERAL ORBI- 
TOTOWY. Simonton, J. T., Garber, P. F., 
and Ail, N. (New York Eye and Ear 
Infirm, New York, N.Y.). Arch. Oph- 
thalmcl. 95:1229, 1977. 


Five acult cadaver half skulls were used to 
study the bone cuts of the lateral orbital wall 
in performing the lateral orbitotomy. Measure- 
ments were taken of the anterior vertical open- 
ing, the enteroposterior opening, and the dis- 
tance to the middle cranial fossa. The vertical 
opening at the anterior aspect of the lateral 
orbital wall ranged from 18 to 22 mm. The 
anteroposterior exposure averaged 18 mm 
when the thick and thin portions of the bones 
were removed. The distance from the anterior 
rim to tke middle cranial fossa averaged 31 
mm on both the superior and inferior cuts. 
Hence a distance of approximately 12 to 13 
mm separated the posterior aspect of the 
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orbitotomy from the middle cranial fossa. (7 
figures, 1 table, 3 references)—Authors’ ab- 
stract 


- British Journal of 
Ophthalmology 


THE OPTIC DISK IN GLAUCOMA. II. COR- 
RELATION OF THE APPEARANCE OF 
THE OPTIC DISK WITH THE VISUAL 
FIELD. Hitchings, R. A., and Spaeth, 
G.L.(Moorfields Eye Hosp., London).Br. 
J. Ophthalmol. 61:107, 1977. 


The authors analysed a series of stereo- 
fundus photographs for disk changes inter- 
pretable as glaucomatous damage to the con- 
ducting elements and, thereby, suggestive of 
field loss. The actual status of the fields was 
assessed by determining isopters for three 
targets. The authors conclude that the error 
rate inherent in current methods of evaluating 
the condition of the disk is too high to permit 
omission of visual field examination and that 
disk evaluation is insufficiently sensitive for 
long-term follow-up. (6 figures, 3 tables, 21 
references)—Peter C. Kronfeld 


British Medical Journal 


IMMUNE COMPLEXES IN BEHCET’S SYN- 
DROME AND RECURRENT ORAL ULCER- 
ATION. Williams, B. D., and Lehner, T. 
(Guy's Hosp., London). Br. Med. J. 
1:1387, 1977. 


Seventeen patients with Behcet’s syndrome, 
11 with recurrent oral ulceration, and eight 
controls were studied in an investigation of 
the part possibly played by immune complex- 
es in the transition from focal oral ulceration 
to the multifocal syndrome. Immune complex- 
es were more common in patients with the 
neuro-ocular type of Behcet’s syndrome than 
in those with the mucocutaneous type, and in 
those with herpetiform ulcers than in those 
with major or minor aphthous ulcers. Immune 
complexes were also associated with active 
disease. These findings support the hypothesis 
that the formatiop of immune complexes is an 
important step in the pathogenesis of Behcet’s 
syndrome. (1 figure, 8 references)—Authors’ 
abstract 


TREATMENT OF OPTIC NEURITIS BY RET- 
ROBULBAR INJECTION OF TRIAMCINO- 
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LONE. Gould, E. S., Bird, A. C., Leaver, 
P. K., and McDonald, W. I. (Moorfields 
Eye Hosp., London). Br. Med. J. 1: 
1495, 1977. 


In a single-masked controlled clinical trial 
patients with optic neuritis caused by demye- 
lination were given a single retrobulbar injec- 
tion of triamcinolone. Though the treated 
group showed a trend towards more rapid 
recovery of vision than the controls, there was 
no significant difference in visual acuity, color 
vision, or visual fields during the first six 
months after treatment. The authors conclud- 
ed that routine use of corticosteroids is not 
justified in unilateral optic neuritis when vi- 
sion in the other eye is good. Shortening the 
period of visual disability in bilateral disease 
or unilateral disease when vision in the other 
eye is poor, however, may be justifiable. (2 
tables, 9 references)—Authors’ abstract 


Human Genetics 


AUTOSOMAL RECESSIVE MICROCEPHALY 
ASSOCIATED WITH CHORIORETINO- 
PATHY. Cantu, J. M., Rojas, J. A., 
Garcia-Cruz, D., Hernandez, A., Pagan, 
P., Fragoso, R., and Manzano, C. (Gua- 
dalajara, Mexico). Hum. Genet. 36:243, 
1977. 


Two sisters and their brother affected with 
microcephaly, microphthalmia, chorioretinal 
degeneration, and optic atrophy were studied. 
Besides the clinical features derived from the 
main abnormalities, nanosomy and cutis mar- 
morata were found in three patients. Both 
parents and three other sibs were normal. 
Possible intrauterine non-genetic etiologic 
factors (x-rays, toxoplasmosis, cytomegalovi- 
rus) which can lead to phenocopies were in- 
vestigated with negative results. Based on 
these and previous observations, it seems clear 
that a distinct form of autosomal recessive 
microcephaly associated with chorioretinal 
degeneration can be separated from the heter- 
Ogeneous group of entities which presents 
microcephaly. (2 figures, 1 table, 7 refer- 
ences)—Authors’ abstract 


Journal of Neurosurgery 
INTERSTITIAL GAMMA IRRADIATION BY 
1988AU OF THE PITUITARY IN DIABETIC 
RETINOPATHY. Schaub, C., Szikla, G., 


VOL. 84, NO. 4 


Drouin, P., Bluet-Pajot, J., Mejean, L., 
Debry, G., and Talairach, J. (Dept. of 
Functional Neurosurg., Univ. Paris V., 
Paris). J. Neurosurg. 46:703, 1977. 


Pituitary interstitial irradiation by stereotax- 
ic implantation of a gamma point-emitter was 
performed in 110 patients with progressing 
diabetic retinopathy. Reduction of growth 
hormone secretion peaks was delayed, but was 
consistent and selective in all cases controlled 
by somatotropin stimulation tests, while other 
pituitary secretions remained unchanged in all 
but five cases. In 31 patients who had no 
associated photocoagulation, long-term post- 
operative assessment showed significant im- 
provement of hemorrhages and intraretinal 
new vessels with preservation of visual acuity. 
Preretinal vascular proliferation (except when 
treatable by photocoagulation), extensive reti- 
nitis proliferans, and macular deterioration are 
contraindications. This technique represents a 
new approach in the functional pituitary neu- 
rosurgical treatment of diabetic retinopathy 
and differs from all other procedures that 
result in a more or less complete hypophysec- 
tomy. (7 figures, 3 tables, 44 references)— 
Authors’ abstract 


Journal of Toxicology 
and Environmental Health 


OCULAR ACCUMULATION AND TOXICITY 
OF CERTAIN SYSTEMICALLY ADMINIS- 
TERED DRUGS. Mason, C. G. (Research 
Dept., Boots Co., Nottingham, En- 
gland). J. Toxicol. Environ. Health 2: 
977, 1977. 


Certain polycyclic compounds with a copla- 
nar ring structure (phenothiazines, thioxanthe- 
nes, 4-aminoquinolines, and amitriptyline), 
monocyclic sympathomimetic amines, and 
other drugs become concentrated in the eyes 
of animals following acute or chronic systemic 
administration. Some are known to cross the 
placental barrier and accumulate in the fetal 
eye. Following drug withdrawal, these sub- 
stances disappear relatively slowly from ocu- 
lar tissues compared with other tissues. 

The main reason for the accumulation of 
these compounds seems to be their affinity for 
the melanin of the uveal tract and pigment 
epithelium and they therefore do not accumu- 
late in the eyes of albino animals. The mecha- 
nism of uptake by melanin probably involves 
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a charge transfer reaction involving the trans- 
fer of an electron from drug to melanin, which 
acts as an electron trap and in consequence 
binds the donor compound firmly. à 
The accumulation of a nontoxic drug jn the 
eye is not necessarily of clinical significance, 
but ocular damage can occur in patients on 
long-term tricyclic agents when the amount, 
duration, and frequency of dosage are suffi- 
ciently high. The most serious form of ocular 
damage is pigmentary retinopathy, which, if 
caused by chloroquine, is irreversible. In con- 
trast, phenothiazine retinopathy is reversible. 
Lesions may also be produced in anterior 
structures in the eye, usually the cornea and 
lens, by both chloroquine and the phenothia- 
zines, butthey are of a relatively minor nature. 
(2 tables, 122 references)—Author’s abstract 


Klinische Monatsblitter 
fix Augenheilkunde 


CHIASMATIC SYNDROMES—DIAGNOSTIC 
POSSIBELITIES WITH COMPUTERIZED 
TOMOGRAPHY (CT). (German) Wiggli, 
U., Benz, U., and Miiller, H. R. (Univ. 
Hosp., Basel, Switzerland). Klin. Mona- 
tsbl. Aagenheilkd. 170:290, 1977. 


The normal suprasellar subarachnoid space 
and its content are fairly well demonstrated by 
computerized tomography (CT). Abnormal ap- 
pearance ‘obstruction, stenosis, asymmetry) of 
this space is always suspect of a suprasellar 
space occupying lesion. Enhancement (intra- 
veneous application of iodine containing con- 
trast medium) helps to delineate the exact 
tumor extension. The point of origin— 
important for deciding on the nature of a 
lesion—is often difficult to determine. The CT 
pattern itself is not specific for a certain kind 
of tumor. The authors have observed a typical 
chiasmatic syndrome with all meningiomas of 
the tuberculum sellae, with 75% of the chro- 
mophobe adenomas and with 50% of the cra- 
niopharyngiomas. Absence of this syndrome 
was due to high position of the tumor (cranio- 
pharyngiemas) or to parasellar extension of 
the lesion (chromophobe adenomas). Diagno- 
sis of recurrent tumor is difficult; it must be 
based on the postoperative CT examination. 
Chiasmatic syndromes not due to the pressure 
effect of a space occupying lesion (i.e. chias- 
matic syndromes of vascular, toxic, or degen- 
erative origin) can not be assessed directly by 


CT. (8 figures, 2 references)—Authors’ abstract 
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Laryngoscope 
FRACTURES OF THE ORBITAL FLOOR. 
Crumley, R. L., Leibsohn, J., Krause, 
C.’J., and Burton, T. C. (Depts. Otolary- 
ngol. Ophthalmol., Univ. of Iowa, Iowa 
City, Ia.). Laryngoscope 87:934, 1977. 


The charts of 324 patients treated for 363 
orbital floor fractures between 1965 and 1973 
were reviewed retrospectively. Postopera- 
tively the incidence of diplopia was 8% in all 
patients and 7% had enophthalmos. A smaller 
group followed for more than five months 
were found to have diplopia in 17% and 
enophthalmos in 11%. Of the 29 patients treat- 
ed non-surgically, none had persistent diplo- 
pia. (14 tables, 23 references)—Authors’ ab- 
stract 


Neurology 


RETROBULBAR NEURITIS. IN VITRO EVI- 
DENCE OF SENSITIZATION TO MYELIN 
BASIC PROTEIN IN PATIENTS WITHOUT 
MULTIPLE SCLEROSIS. Sheremata, W., 
Younge, B., and Eylar, E. H. (Montreal 
Neurological Inst., Montreal, Quebec). 
Neurology 27:557, 1977. 


Thirty-six normal subjects and 34 patients 
with retrobulbar neuritis were studied with 
use of the technique of macrophage migration 
inhibition factor assay and myelin basic pro- 
tein as antigen. Serial studies were carried out 
when possible. Normal subjects gave a mean 
migration index of 100.9 + 9. Patients with 
retrobulbar neuritis alone had much lower 
indices of migration for the first three weeks 
but these values gradually rose to normal after 
24 weeks. Multiple sclerosis patients with 
retrobulbar neuritis also had values lower than 
normal (61 + 21) in the first three weeks and 
almost normal values after the fourth week. 
Comparison of these studies in both groups 
shows no statistical differences and supports 
the concept that cell-mediated hypersensitiza- 
tion to central nervous system myelin basic 
protein, however initiated, is a factor in the 
pathogenesis of retrobulbar neuritis. (4 fig- 
ures, 16 referencés)—David Shoch 


New England Journal 
of Medicine 


SJOGREN’S SYNDROME ASSOCIATED WITH 
HLA-Dw3. Chused, T. M., Kassan, 
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S.S.,Opelz,G.,Moutsopoulos,H.M.,and 
Terasaki, P. I. (NIH, Bethesda, Md.). N. 
Engl. J. Med. 296:895, 1977. 


Sjégren’s syndrome is associated with a ser- 
ologically defined histocompatibility antigen 
of the HLA-B locus, HLA-B8. Another closely 
linked locus, HLA-D, determines lympho- 
cyte-defined cell-surface antigens. In lab- 
oratory animals such antigens are closely 
linked to immune response genes. To deter- 
mine whether Sjégren’s syndroms is primarily 
associated with an HLA-D antigen or with 
HLA-B8, we typed 25 patients with the disor- 
der for HLA-A and HLA-B antigens as well as 
HLA-Dw3, which is known to be in linkage 
disequilibrium with HLA-B8. We found the 
primary association of Sjégren’s syndrome to 
be with HLA-Dw3, which we observed in 84% 
of patients with Sjégren’s syndrome in the 
absence of rheumatoid arthritis as compared to 
24% in controls (P<0.00001). The frequency 
of HLA-B8 and HLADw3 in patients with 
both Sjégren’s syndrome and rheumatoid ar- 
thritis did not differ from that in controls. 
Patients with Sjégren’s syndrome alone and 
those with Sjégren’s syndrome and rheuma- 
toid arthritis comprise genetically distinct 
groups. (4 tables, 29 references)—Authors’ ab- 
stract 


BENIGN INTRACRANIAL HYPERTENSION 
AND BELL’S PALSY. Chutorian, A. M., 
Gold, A. P., and Braun, C. W. (Dept. 
Neurol., Columbia Univ. College of 
Physicians and Surgeons, New York, 
N.Y.). N. Engl. J. Med. 296:1214, 1977. 


Three patients are described in whom there 
was a coexistence of benign intracranial hy- 
pertension and Bell’s palsy. Otitis media is the 
single lesion most likely to cause both benign 
intracranial hypertension and facial palsy, the 
former by lateral-sinus occlusion and the latter 
by involvement of the facial nerve in proximi- 
ty to the inflamed middle ear. None of the 
patients described here had clinical or labora- 
tory evidence of otitis or mastoiditis. There- 
fore, no explanation exists for the concurrence 
of these two entities in the three children here 
described. But since each disease is of itself 
quite rare, the combination is probably based 
on a common etiology. (12 references) —David 
Shoch 


EXPERIMENTAL CREUTZFELDT-JAKOB 
DISEASE TRANSMITTED VIA THE EYE 
WITH INFECTED CORNEA. Manuelidis, 


OCTOBER, 1977 
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E. E., Angelo, J. N., Gorgacz, E. J., Kim, 
J. H., and Manuelidis, L. (Yale Univ. 
School of Med., New Haven, Conn.). N. 
Engl. J. Med. 296:1334, 1977. 


Creutzfeldt-Jakob disease was induced in a 
guinea pig and the disease documented in the 
brain of this animal. The cornea from the eye 
of this animal was cut into six pieces and each 
piece injected into the anterior chamber of a 
healthy guinea pig. Of these six guinea pigs, 
one was found dead and the other five were 
sacrificed at various intervals. In every case 
there was microscopic evidence in the brain of 
Creutzfeldt-Jakob disease. In general the in- 
fection transmitted by corneal transfer is less 
formidable and less devastating than the in- 
fection transmitted by the intracerebral route. 
In either case there is 100% morbidity and a 
very high mortality. (3 figures, 1 table, 7 
references)—David Shoch 


Pharmacology and 
Therapeutics 


MANAGEMENT OF THE EYE MANIFESTA- 
TIONS OF THYROID DISEASE. McDoug- 
all, I. R., and Kriss, J. P. (Dept. Radiol., 
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Stanford Univ. Med. Ctr., Stanford, 
Calif.). Pharm. Ther. 2:95, 1977. 


Time is on the side of a patient with thyroid 
ophthalmolopathy, and provided an acute ex- 
acerbation can be prevented, the disease will 
eventualhy halt spontaneously, although com- 
plete nomnality is an unusual outcome. The 
authors have been so impressed with the effi- 
cacy of local orbital radiotherapy and its lack 
of side effects that this approach has been used 
preferentially for more than five years, With 
increasimg experience in this technique a small 
number >f patients with active ophthalmopa- 
thy have been treated and their disease halted 
and almest totally reversed. Although it could 
be argued that this group of patients would be 
expected to respond well to corticosteroids, 
the freecom from complications of corticoster- 
oids weizhs heavily in favor of radiation treat- 
ment. They have not had occasion to refer 
anyone -or decompression surgery after x-ray 
treatment. A final decision about the method 
of treatment will often be dictated by the 
facilities available in a specific institution, and 
if well-collimated radiation therapy machines 
are not available, it is probably better to pre- 
scribe cral corticosteroid therapy. (4 tables, 
106 references)—Authors’ abstract 
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NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 
° _ 700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


FIGHT FOR SIGHT, INC.: STUDENT 
FELLOWSHIPS FOR 1977 


Charles A. Perera, chairman of the Fight for Sight 
Scientific Advisory Committee, announced that 13 
Student Fellowships were approved for funding 
during the summer of 1977. 

Recipients of this year’s Burroughs Wellcome Co. 
Student Fellowship Awards are: John J. Donnelly, 
Department of Ophthalmology, University of Penn- 
sylvania, Philadelphia, Dr. John Rockey, Supervi- 
sor, “IgE-mediated ocular immunopathology in the 
guinea pig,” $900; Marc H. Effron, Department of 
Ophthalmology, Harvard Medical School, Boston, 
Dr. Eliot L. Berson, Supervisor, “Small field, 
receptor-isolated ERGs in hereditary retinal,” $900; 
Maxine C. Myers, Department of Ophthalmology, 
Washington University, St. Louis, Dr. Theodore 
Krupin, Supervisor, “Ocular transport of salicyclic 
acid,” $900; Steven E. Shamosh, Department of 
Ophthalmology, Mt. Sinai School of Medicine, New 
York City, “Electrophysiology of human lenses,” 
$900. 

The 1977 Fight for Sight Student Fellowship 
financed by the James Thurber Memorial Fund has 
been awarded to James A. Bennett, Department of 
Chemistry, University of California, Riverside, Dr. 
Robert Birge, Supervisor, “Laser selected emission 
spectroscopy of retinal,’’ $900. 

The recipient of the Abraham Silver Memorial 
Fellowship is George P. Miljanich, Department of 
Chemistry, University of California, Santa Cruz, Dr. 
Edward Dratz, Supervisor, “Studies of the molecu- 
lar organization of the lipids in the rod outer seg- 
ment disk membrane,” $900. 

A Student Fellowship award initiated this year in 
memory of Selma Rabin was awarded to L. Bernard 
Lerch, Department of Chemistry, University of Cal- 
ifornia, Santa Cruz, Dr. Edward Dratz, Supervisor, 
“Potential role of rhodopsin sulfhydryls in photore- 
ceptor function,” $900. 

Other recipients of Fight for Sight Student Fel- 
lowships for 1977 are: David C. Ianacone, Retina 
Service, Wills Eye Hospital, Philadelphia, Dr. Jay 
Federman, Supervisor, “3H-fluorescein binding to 
normal human plasma proteins,’ $900; Peter E. 


McNeil, Department of Ophthalmology, University 
of Rochester, New York, Dr. Seymour Zigman, Su- 
pervisor, “Ultraviolet light effects on the ATP-ase of 
ocular tissues,” $750; Catherine Newton, Depart- 
ment of Ophthalmology, University of Louisville, 
Kentucky, Dr. A. M. Potts, Supervisor, “A self- 
instructional approach to the embryology of the eye 
for residents in ophthalmology,” $600; Brian M. 
Pierce, Department of Chemistry, University of Cal- 
ifornia, Riverside, Dr. Robert Birge, Supervisor, 
“Laser selected emission spectroscopy of retinal,” 
$900; Carmen A. Puliafito. Department of Ophthal- 
mology, Massachusetts Eye and Ear Infirmary, Bos- 
ton, Dr. Daniel Albert, Supervisor, “Immunologic 
and chemotherapeutic studies of retinoblastoma and 
uveal melanoma in the immune deficient (nude) 
mouse,” $900; Calvin R. Warshavsky, Department 
of Ophthalmology, Columbia University, New York 
City, Dr. Jorge Fischbarg, Supervisor, “Steady state 
vs zero time osmotically induced flows across corne- 
al endothelium,” $900. 


ST. MARY'S HOSPITAL, MONTREAL: 
INTRAOCULAR LENS IMPLANT COURSE 


St. Mary’s Hospital, Montreal, Quebec, will offer 
an advanced intraocular lens implant course the last 
Friday and Saturday of each alternate month. The 
two-day intensive course is limited to four or five 
ophthalmologists. For further information, write 
Director of Professional Services, St. Mary’s Hospi- 
tal, Lacombe Ave., Montreal, Quebec, Canada. 


HARVARD MEDICAL SCHOOL: 
OPHTHALMIC BASIC AND CLINICAL 
REVIEW COURSES 


A basic ophthalmic and clinical review course 
will be held at Harvard: University Dec. 3 and 4 and 
Dec. 9-11, 1977. The course will consist of 40 hours 
of teaching by Boston area-wide faculty. For further 
information, write David Miller, M.D., 330 Brook- 
line Ave., Boston, MA 02215. 
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FOURTH ANNUAL ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY COURSE 


The Fourth Annual Rocky Mountain Neuro- 
Ophthalmology Course will be held Feb. 15-17, 
1978, at Tamarron, Durango, Colorado. For further 
information, write Thomas J. Carlow, M.D., c/o 
Neuro-Ophthalmology Course, Department of Neu- 
rology, University of New Mexico School of Medi- 
cine, 2211 Lomas Blvd. N.E., Albuquerque, NM 
87131. 


NEW YORK MEDICAL COLLEGE, 
WESTCHESTER COUNTY MEDICAL 
CENTER: OCULOPLASTIC SURGICAL 
DISSECTION COURSE 


The Ophthalmology Department of the New York 
Medical College, Westchester County Medical Cen- 
ter, will present an eye plastic surgery course each 
May and November. The session Nov. 2-5, 1977, 
will be oriented to cosmetic blepharoplasty, blepha- 
roptosis surgery, eyelid reconstruction, lacrimal sur- 
gery, orbital reconstruction, entropion, ectropion, 
orbital fractures, and tumors. For further informa- 
tion, write Michael Dunn, M.D., Oculoplastic 
Course, 630 Park Ave., New York, NY 10021. 


UNIVERSITY OF TEXAS HEALTH 
SCIENCE CENTER: CLINICAL 
CONFERENCE 


The University of Texas Health Science Center at 
San Antonio will present an all day clinical confer- 
ence in ophthalmology Nov. 17, 1977. The fee is $25 
for practicing ophthalmologists; no fee for residents 
of the University of Texas Health Science Center 
San Antonio, former residents, and clinical faculty. 
George W. Weinstein is course director. Jared M. 
Emery is the guest speaker. His topics will include 
current microsurgical techniques for intracapsular 
extraction and phacoemulsification, and manage- 
ment of complications in phacoemulsification. For 
further information, write Continuing Education 
Services, University of Texas Health Science Center 
at San Antonio, 7703 Floyd Curl Dr., San Antonio, 
TX 78284. 


XXIII INTERNATIONAL CONGRESS OF 
OPHTHALMOLOGY EXCURSION AND 
ORIENTAL TOUR 


The Texas Ophthalmological Association endors- 
es a 17-day excursion to attend the XXIII Interna- 
tional Congress in Kyoto, with stops in Tokyo, 
Taipei, Hong Kong, and optional side trips. The 
tour, open to all‘interested parties, is on a first-come 
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basis. Scheduled departure is May 10, 1978, from 
Houston, returning May 27. The cost of $1575 
includes travel and accomodations. For further in- 
formation, write Miss Barbara Wood, Greenway 
Travel, 3 Greenway Plaza East C-6870, Houston, TX 
77046; telephone (713) 626-3000. 


RETINA RESEARCH FUND OF ST. 
MARY S HOSPITAL AND MEDICAL : 
CENTER, SAN FRANCISCO: RETINAL AND 
MACULAR DISEASE COURSE 


The Retina Research Fund of St. Mary’s Hospital 
and Medical Center, San Francisco, will conduct a 
one-day comprehensive course: “A Review of Reti- 
nal and Macular Disease and Surgery.” The course 
will consist of a series of lectures designed to teach 
the latest concepts in the diagnosis and treatment of 
fundus disease including macular and retinal vascu- 
lar disease, retinal detachment and vitreous disease, 
and intraocular tumors. The lectures will concen- 
trate on eommon problems and practical applica- 
tions rather than the rare and unusual. Each lecture 
will be followed by a question and answer session. 
For further information, write Howard Schatz, 
M.D., 3637 Sacramento St., San Francisco, CA 
94118. 


LENOX HILL HOSPITAL: SYMPOSIUM 


The Department of Ophthalmology of Lenox Hill 
Hospital will present a symposium devoted to diag- 
nosis, pathogenesis, and treatment of tumors of the 
eyelids and orbit, emphasizing basal cell carcinoma 
of the eyelids, Oct. 27 and 28, 1977. Tuition for the 
course is $200-for practitioners; $75 for residents. 
For further information, write Lenox Hill Hospital, 
Department of raisin na Vins 100 E. 77th St., New 
York, NY 10021. 


SECOND INTERNATIONAL SYMPOSIUM 
ON IMMUNOLOGY AND 
IMMUNOPATHOLOGY OF THE EYE 


In association with the XXIII International Con- 
gress of Ophthalmology, the Second International 
Symposium on Immunology and Immunopathology 
of the Eve will be held in San Francisco, California, 
May 3-0, 1978. The tentative topics are: “Immuno- 
pathology of uveitis”; “Tumor immunologyfi ; “Her- 
petic keratouveitis “Immunogenetics”; “Corneal 
Big ay t! : and “General ocular immunolo- 

” Abstracts limited to 200 words should be sent 
betes Jan. 1, 1978, to Arthur M. Silverstein, Ph.D., 
Wilmer Institute, Johns Hopkins Hospital, Balti- 
more, MD 21205. For other information, including 
hotels, reservations, and social functions, write 
G. Richard O’Connor, M.D., Francis I. Proctor 
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Foundation for Research in Ophthalmology, Uni- 
versity of California, San Francisco, CA 94143. 


NINTH ANNUAL JULES STEIN LECTURE 


The Ninth Annual Jules Stein Lecture and Post- 
graduate Seminar will be presented by the Depart- 
ment of Ophthalmology, UCLA School of Medicine, 
at the Century Plaza Hotel, Los Angeles, California, 
April 20 and 21, 1978. The topic of the seminar is 
“Current concepts of macular structure, function, 
and disease.” Edward W. D. Norton will be the Jules 
Stein Lecturer. Guest faculty for the seminar in- 
cludes Alan C. Bird, August F. Deutman, J. Terry 
Ernest, J. Donald Gass, H. Christian Zweng, and 
Robert Watzke. Co-chairmen of the program are 
Allan E. Kreiger and Barry M. Kerman. For further 
information, write Jules Stein Eye Institute, UCLA 
School of Medicine, Los Angeles, CA 90024. 


MASSACHUSETTS EYE AND EAR 
INFIRMARY: GLAUCOMA COURSE 


A course on glaucoma will be given April 5-7, 
1978, at the Massachusetts Eye and Ear Infirmary 
under the direction of Paul A. Chandler, W. Morton 
Grant, and David K. Dueker. For further informa- 
tion, write Department of Continuing Education, 
Harvard Medical School, 25 Shattuck St., Boston, 
MA 02115. 


OCTOBER, 1977 


PERSONAL 
THOMAS C. O’BRIEN 


Thomas C. O’Brien has been appointed chief of 
the Scientific Programs Branch, National Eye Insti- 
tute (NEI). 

According to NEI Director Carl Kupfer, Dr. 
O'Brien will be responsible for administering grants 
as well as training and career development awards 
for research related to blinding and disabling dis- 
eases of the visual system. He will play a major role 
in formulating policies concerning these awards and 
in implementing NEI’s program priorities. Dr. 
O’Brien will work under William F. Raub, NEI 
associate director for Extramural and Collaborative 
Programs. 

Dr. O’Brien previously had served as glaucoma 
program director in the NEI Scientific Programs 
Branch from July 1972 to December 1973. During 
this period, he was also responsible for developing 
and coordinating NEI research contracts, including 
those for the Collaborative Diabetic Retinopathy 
Study. Dr. O’Brien received his M.S. and his Ph.D., 
both in microbiology from Catholic University, 
Washington, D.C. He did research in plant viruses at 
the U.S. Department of Agriculture in 1966 and in 
1969 worked at the NIH Laboratory of Virology and 
Rickettsiology, Division of Biologics Standards 
(DBS). He was head of the DBS Immunoseriology 
Unit when he first joined NEI in 1972. 
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VISUAL FIELD CHARTS 


Central and peripheral field charts are available without charge to authors 
who require them to illustrate their papers. Write to Editorial Correspondent, 
American Journal of Ophthalmology, 233 East Ontario Street, Suite 1401, 


Chicago, Illinois 60611. 


INSTRUCTIONS TO AUTHORS 


For the preparation of manuscripts for 
American Journal of Ophthalmology 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely contributions dealing with clinical 
and basic ophthalmology. Each article 
submitted is evaluated by two or more 
referees who recommend that the paper 
be (1) accepted unchanged, (2) returned 
for revision and subsequent editorial con- 
sideration, or (3) rejected. Acceptance is 
conditioned by such factors as the origi- 
nality, significance, and soundness of the 
contribution; the suitability of the subject 
matter for subscribers of THE JOURNAL; 
and, the care with which the manuscript 
has been prepared. 


Papers are accepted on the condition 
that they have not been published or 
accepted for publication in any other 
journal, whether printed in English or 
any other language. On occasion, a paper 
read before a’society and published in the 
society's transactions will be considered 
if the society,publication does not reach 
as wide an audience as the contribution 
merits. When submitting such a paper, 


the author must indicate the time and 
place of the meeting and the name of the 
society publication. It is not possible to 
coordinate the date of publication of such 
papers in THE JOURNAL with that in the 
society publication. 


Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. Man- 
uscripts that require extensive editorial 
correction or retyping will be returned for 
that purpose. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. A heavy grade of white bond 
paper measuring 81/2 by 11 inches should 
be used. Margins should be at least 11/2 
inches on all sides. Paragraphs should be 
indented at least one-half inch. Two cop- 
ies must be submitted; carbon copies and 
machine-duplicate copies are acceptable 
only as second copies. 
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The entire manuscript should be 
double- or triple-spaced. Single-spacing 
should not be used anywhere in the man- 
uscript. The entire manuscript— 
including title page and footnotes, text, 
acknowledgments, references, tables, and 
legends—should be double-spaced. Rules 
and underlining should not be used any- 
where in the manuscript. 


The manuscript should be arranged in 
the following order: 
. Title page (with footnotes) 
. Text and summary 
. Acknowledgments 
. References 
. Tables 
. Legends for figures 
Each major section should begin on a 
separate sheet. 


Dur WNW Ke 


TITLE PAGE The title page should 
be numbered page 1 and contain the 
running (abbreviated) heading, the title, 
each author’s name and highest degree, 
and the city and state where the work was 
carried out. The institution and the orga- 
nization(s) sponsoring the study should 
be credited in a footnote. A second foot- 
note should give the name and mailing 
address of the author to whom correspon- 
dence should be directed. Each page after 
the title page should show the page num- 
ber, senior author’s name, and running 
title in the upper righthand corner. 


ORGANIZATION OF CONTENT 
Manuscripts should be carefully organ- 
ized and prepared in the style used by THE 
JOURNAL. A statement of the problem 
should be presented first. The material 
and methods should then be precisely 
described. All techniques used should be 
described completely enough to permit 
the reader to duplicate the study. 


Instructions to Authors—CONT. 


Following a description of material 
and methods, the results of the study 
should be given. A section devoted to 
discussion should follow. The discussion 
should relate directly to the topic of 
the paper. 


Summary—Each paper must have a 
summary that describes the content of the 
paper in no more than 150 words. The 
author should state precisely what was 
accomplished, and avoid generalities. 


Acknowledgments—Sponsoring orga- 
nizations and grants should be acknowl- 
edged in the first footnote on the title 
page. Other acknowledgments follow the 
summary. 


REFERENCES The author is re- 
sponsible for complete and accurate 
references, including the proper capi- 
talization and accent marks used in for- 
eign-language publications. References 
must be numbered consecutively, accord- 
ing to their appearance in the text. Ex-ten- 
sive reviews of the literature are not 
desirable. Personal communications 
should be kept to a minimum. Reference 
to studies that have been accepted for 
publication, but not yet published, 
should indicate where they will be pub- 
lished. Reference to studies still in prog- 
ress should be described as such in the 
text without a reference number. Primary, 
not secondary, sources should be cited; 
references derived from encyclopedic re- 
views or textbooks are seldom acceptable. 
References should be cited in the text as 
follows: Allen and Smith! and Jones? 
described... i 


The names of all authọrs should be 
cited in the reference list. THE JOURNAL 
does not use the term et al. The following 
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Instructions to Authors—CONT. 


style is used by THE JOURNAL for period- 
icals (1) and for books (2): 

1. Terry, T. L.: Extreme prematurity 
and fibroblastic overgrowth of persistent 
vascular sheath behind each crystalline 
lens. Am. J. Ophthalmol. 25:203, 1942. 

2. Reese, A. B.: Tumors of the Eye, 2nd 
ed. New York, Hoeber, 1964, p. 91. 

Abbreviations of periodicals are listed 
in Index Medicus. If there is any ques- 
tion, the name of the publication should 
be written out in its entirety. 


TABLES Each table must be titled, 
numbered with an arabic numeral, and 
cited in the text. The title should appear 
directly below the designation, Table 1, 
and well below the title, a double rule 
(two parallel lines) should span the width 
of the table. Between this double rule and 
a similar, full-width single rule, a heading 
must be given for each column. Smaller 
rules spanning several columns can be 
used to separate main (several-column) 
headings from subheadings, if necessary. 
No other vertical or horizontal lines 
should be used. Each table should be 
double-spaced, and nothing in the table 
should be underscored. 


Narrow columns are preferable. A table 
to be printed one-half page wide can 
include approximately 45 typewriter 
characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces, when printed vertically, tables 
can accommodate 150 characters and 
spaces. 


Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not in a table. 
Suchggraphs or diagrams must have a 
separate legend, such legend should be 


typed separately, and not shown on the 
face of the artwork itself. 


ILLUSTRATIONS Graphs, diagrams, 
and phetographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating its 
top, and the author’s name should be 
printed with a soft pencil, on the back. 


Each illustration must have a descrip- 
tive legend. These should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, X70). 


Authers are responsible for obtaining 
perm:ssion to reprint illustrations appear- 
ing in other publications. Before full-face 
or otherwise identifiable photographs can 
be published, the author must supply 
THE JOURNAL with a legal release. 


Graphs, diagrams, and line draw- 
ings—These must be prepared by a pro- 
fessional artist on heavy white paper 
with India ink. Heavier lines should be 
used for curves than for axes. Labels must 
be of uniform size, parallel to axes, and 
spelling and abbreviations must agree 
with those used by THE JOURNAL. 


Reproductions are enhanced if original 
art is sealed to the page size of THE JOUR- 
NAL (5#/2 by 73/4 inches). Lettering must 
be planned with reduction to this size 
in mind; labels should be uniform and 


LISTE LE 


roars 
fs J 


American Journal of Ophthalmology 


large enough to be read easily after reduc- 
tion: 


Visual field charts—The forms used by 
THE JOURNAL will be supplied to authors 
without charge. 


Photographs—These must have a 
glossy finish and a sharp contrast. All 
labels, arrows, letters, and the like must 
be professionally applied. In a series of 
illustrations, all figures should be orient- 
ed in the same direction. Photographs 
should be the same size or larger than the 
intended reproductions. Figure widths in 
THE JOURNAL are 16 picas (23/4 inches, 
one column), 21 picas (31/2 inches), or 33 
picas (51/2 inches, two columns). 


Cropping—Cropping is done to ex- 
clude non-pertinent material from photo- 
graphs. The front surface of each photo- 
graph should be marked with a grease 
pencil to show the area that is to be 
engraved. 


COLOR Colored figures are used in- 
frequently. It is expected that authors will 
partially pay the cost of such pages. The 
charge for color is $500 per page. Both 
color transparencies and color prints must 
be submitted with the paper, together 
with a layout indicating the proposed 
distribution of the figures. 


GALLEY PROOFS The submitting 
author is provided with one set of galley 
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proofs. Corrections should be placed both 
in the margin and in the body of the text. 
Proofreading methods are described in 
the dictionary and style books listed be- 
low. In correcting the galleys, alterations 
should be limited. The need for alteration 
can be minimized by careful preparation 
of the manuscript. The cost of extensive 
corrections must be paid by the author. 


Galley proofs must be returned to the 
manuscript editor, Ophthalmic Publish- 
ing Company, 233 East Ontario St., Suite 
1401, Chicago, Illinois 60611, within 48 
hours of receipt. Failure to return galleys 
promptly may delay publication. 


REPRINTS The senior author of each 
paper is given 50 free tear sheets. Reprints 
must be ordered at the time galley proofs 
are returned. 


SOURCE TEXTS 


THE JOURNAL recommends the follow- 
ing publications as guides to style, gram- 
mar, spelling, and usage: 

Council of Biology Editors, Committee 
on Form and Style: CBE Style Manual, 
3rd ed. Washington, D.C., American In- 
stitute of Biological Sciences, 1972. 


A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 


Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 2nd ed. New York, 
Macmillan Co., 1972. 
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NEW YORK INTRAOCULAR LENS SEMINAR, INC. 


IN CONJUNCTION WITH 
THE AMERICAN SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


The purpose of this intensive three day course is to aid the surgeons in selection and technique of intraocular 
lens implantation using different types of lenses as well as different methods of cataract extraction. The 
Binkhorst two loop and four loop, Worst platina, medallion, Choyce, Copeland, and Fyodorov lenses will be 
demonstrated. Extracapsular extraction with phaco-emulsification and intracapsular extraction will be demon- 
strated. Live surgical demonstrations supplemented by closed circuit television tapes, movies and didactic 
lectures will be presented. Guest faculty will rotate at different sessions. 


FACULTY 
“Charles Bechert, M.D., FLORIDA Henry Hirschman, M.D., CALIFORNIA 
*Richard Binkhorst, M.D., NEW YORK Leeds Katzen, M.D., MARYLAND 
*J. Warren Blaker, Ph.D., NEW YORK Richard H. Keates, M.D., OHIO 
Jorge Buxton, M.D., NEW YORK “Marvin #witko, M.D., MONTREAL, CANADA 
*Herve Byron, M.D., NEW JERSEY James Little, M.D., OKLAHOMA 
Henry Clayman, M.D., FLORIDA Malcclm McCannel, M.D., MINNESOTA 
Richard Ellis, M.D., PENNSYLVANIA *Donald L. Praeger, M.D., NEW YORK 
Miles Galin, M.D., NEW YORK Robert Sinskey, M.D., CALIFORNIA 
Turgut Hamdi, M.D., PENNSYLVANIA John Sheets, M.D., TEXAS 


William Harris, M.D., TEXAS 


UNDER THE DIRECT SUPERVISION OF 
DONALD L. PRAEGER, M.D., F.A.C.S. 


“Permanent Faculty 


Fee: $750 Resident Fee: $500 (With Letter From the Department Director) 


Enrollment Limited To 29 
Course Curriculum given at the N.Y. Medical College, Westchester County Medical Center, Valhalla, N.Y. 10595 


DATES AVAILABLE: 
February 11-13, 1977 — Apr | 22-24, 1977 
August 12-14, 1977 — November 11-13, 1977 


For further information and program contact: 


Mrs. Terrie Rose, R.N. 
c/o Dr. Donald L. Praeger 
9 Fulton Avenue ` 
Poughkeepsie, New York 12603 
: (914) 454-2510 
RE: 10 LENS SEMINAR 


This Continuing Medical Education offering meets the criteria for twenty-two hours of credit in Category 1 for the 


Physician's Recognition Award of the American Medical Association and for the Certificate of Advanced Medical Studies of 
the American Society of Contemporary Ophthalmology. 


{he Lens 


IOLAB has developed The Len 
Unsurpassed in Visual Acuity and Precisio 





You’ve been asking for quality in a 
lens equal to that of your surgery, and 
now it’s here. lolab has taken fifteen years 
of practical experience in precision 
optical design and fabrication and applied 
it to the intraocular lens. This experience 
has been used in manufacturing a lens 
not only excelling in its physical attributes, 
but also in its exceptional contribution to 
the eye as an optical system. 

lolab has imparted in its lenses 
the visual acuity (resolution), surface 
finish, and power error normally associated 
with that of the finest precision glass 
lenses. The uniform “flatness” of the 
Plano surface, and in the case of the 
“Choyce” style anterior chamber lens, 
the footplates, is checked against a 
precision, opticadly flat test plate. 

So look into the company that 
introduced the non-hydrolizing “prolene”* 
loop and the permanently engraved 
identification system on every lens. 
*Product of Ethicon Inc. 


Shown: Model No. 91 “Choyce” Style | 
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fame | CORPORATION 
The Precision Optics People 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS MEETINGS 
PEOPLE 


SERVICES 
PRACTICE SUPPLIES 


1x 3x or 
Rates more 
30 words or less $12.00 $10.00 
.. . each additional word 1.00 .85 


Count words, including abbreviations. Ini- 
tials and numbers count as one word. (Box 
000, American Journal of Ophthalmology— 
counts as six words) 


Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
tst month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 

American Journal of Ophthalmology 
233 East Ontario Street, Suite 1401 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


Ophthalmologist: 31, married, university trained, complet- 
ing prestigious pediatric ophthalmology fellowship June 
1978. Seeking partnership or association in East, North- 
east, Southeast, or Chicago area. Box 057 AJO. 


Ophthalmologist: 32, AOA, university trained, retinavitreous 
fellowship. Seeks association with retina practice, 
academic position, solo opportunity, retina position with 
group. Available July 1978. Box 058 AJO. 


Ophthalmologist: Director university retina service. Excellent 
university residency, retina-vitreous fellowship; 212 years 
active practice. Desires relocation, association with estab- 
eg retina practice, group, academic position. Box 059 


Third Ophthalmologist wanted to join busy university af- 
filiated Ophthalmologists near Ann Arbor, Michigan. Sub- 
specialty interest desirable. Huron Ophthalmology PC 103 
Arnet Street Ypsilanti, Michigan 48197. 


Ophthalmologist: 32, university trained, completing 
Cornea-External Fellowship in June 1978. Seeking 
partnerom, association, sale, or solo practice in Upper 

idwest, East, or New England. Enjoys general practice. 
Box 061 AJO 


Ophthalmologist: 28, University trained, completing resi- 
dency June, 1978; seeks association with one or more 
ophthalmologists: reply to Box 063 AJO 


Upstate New York: Newly equipped high-income. High sur- 
gical volume. Coverage, nearby university medical school, 
July 78, easy terms sale. Box 062 AJO 


RETINAL SURGEON 


Noted midwest urban University 
Center seeks individual to head retinal 
surgery. Rank to professor, depending 


upon qualifications. Must be interested 
in full full-time academic and clinical 
career. Send curriculum vitae to Box 
064 AJO 


An Equal Opportunity Employer 





Ophthalmologist: university-trained, retina-vitreous fellow- 
ship, married, AOA, military completed, desires position 
with group in general ophthalmology with opportunity to 
develop part-time retina. Box 065 AJO 


Ophthalmologist: completing vitreous and retina surgical fel- 
lowship (Boston program) seeks association with estab- 
lished retina practice, academic position or solo opportu- 
nity. Bax 066 AJO 


Ophthalmologist: 30, married, military completed: complet- 
ing university glaucoma fellowship June '78. Desire solo 
practice, association, or partnership in West, Southwest, 
or Nortmwest. Box 067 AJO 

Ophthalmologist: 34, board certified, oculoplastic fellowship 
completed. Seeks solo, padnerelh, Or group association 
Southwest. Box 068 AJ 

Ophthalmologist: 32, Foreign University trained, American 
Board certified, looking for part time work in western and 
southwest suburbs of Chicago, Metropolitan Area. Box 
069 AJD 

Ophthalmologist: 31, married, completing university resi- 
dency December 1977. Seeking association, partnership, 
solo in Southern Florida, Los Angeles, or New Jersey. Call 
(803) 571-4205 or Box 070 AJO 

Ophthalmologist: 33, university trained, fellowship in 
neuro-ephthalmology and orbital surgery. Desires teach- 
ing appointment or association in Eastern states or 
Florida. Available July ‘78. Box 071 AJO 


Opthalmoiogist: To associate with established, certified 
ophthalmologist in North Pacific Coast city of 43,000. 
Salary first year then partnership. Curriculum vitae in first 
reply. Box 038 AJO 

M.D. or Doctorate degree for Director of Center for Sensory 
Deficits located in a University affiliated Pediatric Center. 
Experience in Program Development and Administration in 
a Multidisciplinary setting. Equal Opportunity Employer. 
Box 073 AJO 


Wanted: Used Equipment in Excellent Condition. 
Staring practice from scratch. Need surgical instruments. 
chairs, stands, perimeter, lensometers, phoropters, trial 
eb etc. Please send description and prices Box 072 


A 

For Sale: Auto-Refractor with Topcon Stand, Model 6600, 
excallent condition, less than two years old. 
Original cost $27,000, asking $17,000. Will nego- 
tiate. Robert A. Brown, Jr., M.D., P.A., 10 Sumner 
Street Greenville, S.C. 29601 (803) 232-5151 

For Sele: New Kelman Phacoemulsifier. $25,000.00 U.S. 
Phone (416) 662-8338. 
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SANTA BARBARA, CALIFORNIA 


STYLE NO. 1 STYLE NO. 2 


WE ARE SHIPPING 
90% OF YOUR ORDERS 


WITHIN 24 HOURS © 


aptıc dia omm 
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@ STYLE 8 (Anterior Chamber Lens, plano convex) 
Diopters 16.0 to 20.0 ...... AVAILABLE IN STOCK STYLE NO. 3 STYLE NO. 4 


ay 
A : | N . ori’. 
N ¢ -A 


= PMMA LOOPS, Diopters 16.0 to 20.0 


Styles 1, 2,3,4,5,6,7..... AVAILABLE IN STOCK Al I 
= LENSES AND LOOPS OF SAME MATERIAL 1 d ) 
Haptic dia 6mm 
æ STYLE 9 (Iris Plane Lens) STYLE NO. 6 
Diopters 16.0 to 22.0...... AVAILABLE IN STOCK ER 


u LENS POWER RANGE 
+10.0 to +27.0 Diopters, 0.5 Increments. 


STYLE NO. 8 
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Lens dia omm 
IS dia omn Haptic dia 12.0 
tic dia 6mm 12.5. 13.0. 13.5mm 








STYLE NO. 9 
e |IN-TROC™ Intraocular lenses are sealed into a Lenstray™ with a peel tab. ge, 


€ TheLenstray™ is sealed into a peel pouch. z= < ) 
w The lenses are all ETO sterilized in a Surgidev Lenstray™ at no extra charge € LA 
a Prior to placement in stock, the lenses are held in quarantine approximately two weeks until ( 
written reports are received from a qualified laboratory confirming their sterility. ee NY 
Lens dia 3.5mm 





M) INTRAOCULAR LENS 


mu For Information or Ordering Call Collect 
-TROC (805) 965-1085 


ine saa mi anaia 1528 CHAPALA STREET e SANTA BARBARA, CALIF. 93101 











CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 





Five of the best reasons 
to use Chloroptic. 


(chloramphenicol) 








Haemophilus influenzae 


Chloroptic Streptococcus 
(chloramphenicol) will 
keep these five patho- And Chloroptic he 
gens on the run...and many clinical record of safety. Milli 
others, too. of bottles and tubes have be 

Chloroptic exerts potent anti- used over the last decade with 
infective action against a broad spectrum reports of serious side effects. Ph 
of chloramphenicol-susceptible microbes. Chloroptic has a lower incidence of sens 
The broadest available from a topical ocular zation (less than 1%) than either gentami 
antimicrobial. or neomycin,” 

Chloroptic takes rapid action, too. Add stability to the benefit li 
Usually improvement can be seen within Chloroptic remains stable at room temp 
24 hours. In fact, if Chloroptic doesn’t im- -ature for 12 months or more. 
prove the condition within three days we Prescribe Chloroptic. Available 
suggest you consider alternate therapy. 7.5m solution or sterile ointment. 


CHLOROPTIC® (chloramphenicol 0.5%) sterile ophthalmic solution/CHLOROPTIC® (chloramphenicol 1.0%) sterile ophthalmic ointment Indications: For the treatment of superficial ocular infe: 
involving the conjunctiva and/or cornea caused by chloramphenicol-susceptible organisms. Contraindications: Contraindicated in patients who are hypersensitive to chloramphenicol. Warnin, 
with other antibiotics, prolonged use may result in overgrowth of non-susceptible organisms. If superinfection occurs, or if clinical improvement is not noted within a reasonable period, discon 
use and institute appropriate therapy. Sensitivity reactions such as stinging, itching, angioneurotic edema, urticaria, vesicular and maculopapular dermatitis may also occur im some patients. Sys 
chloramphenicol has been known to%roduce bone marrow hypoplasia, depression of erythropoiesis, and aplastic anemia, and visual disturbances. One case of bone marrow hypoplasia has 
reported after prolonged (23 months) use of an ophthalmic solution. 
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1. Antibacterial Agents. Monograph I. Office Seminars in e Irving H. Leopold, ed. Allergan Pharmaceuticals, 1976, p. 5. 
2. Kagan, B. Antimicrobial Therapy. Philadelphia, Saunders, 1970. 
3. FDA Clinical Experience Abstracts 
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Fluorescein photography and ophthalmoscopy of the ocular 
fundus is one of the fastest growing diagnostic techniques in 
ophthalmology. The Fluorescite line has kept up with the pace. 


Glass Ampuls — 5%, 10%, and now the new 2 ml 25% strength 
for faster injection and less volume-related side 
effects 


Syringe — 10% in a prefilled, disposable delivery system. 
Prevents spillage, assures sterility and guards 
against glass particle contamination 


FLUORESCITE” 
From ALCON .. . of course. 
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10% 5ml 





(Fluorescein Sodium) 


FLUORESCITE® INJECTION 
(Fluorescein Sodium Injection) Sterne 
DESCRIPTION: A sterile aqueous solution of Fluorescein Sodium (equivalent to Fluorescein 5%, 10%, or 25%) with Sodium Bicarbonate (2.03% in 5% ampul, 4.06% in 
10%). Sodium Hydroxide (and/or Hydrochloric Acid in 25% ampul & 10% syringe) to adjust pH, and Water for Injection. DM-00. CONTRAINDICATIONS: Contraindi- 
cated in those persons who have shown h nsitivity to any component of this preparation. PRECAUTIONS: Caution is to be exercised in patients with a history of 
allergy or bronchial asthma. ADVERSE CTIONS: Nausea and headache, gastrointestinal distress, vomiting, hypotension, and gther symptoms and signs of 
epeemntny have occurred. Cardiac arrest, basilar artery ischemia, severe shock, convulsions, and thrombophlebitis at the injected site have been reported. Skin 
lattaina ea eee discoloration. Urine attains a bright yellow color. Discoloration of the skin fades in 6 to 12 hours, urine fluorescence in 24 to 36 hours. 
DOSAGE AND N TION: Inject contents of ampul rapidly into the antecubital vein. in 9 to 14 seconds, luminescence appears in the retinal and choroidal 
vessels which can be observed by standard viewing equipment. If potential allergy is suspected. an intradermal skin test may be performed prior to intravenous 
administration, i.e., 0.05 mi injected intradermally to be evaluated 30 to 60 minutes following injection. An emergency tray (including such items as 0.1% 
epinephrine for intravenous or intramuscular use and an antihistamine) and oxygen should always be available. For children, the dose is calculated on the basis of 35 
mg for each ten pounds of body weight. HOW SUPPLIED: 5% in 10 mi ampul, 10% in 5 mi ampul and 10 ml pre-filled, disposable syringe (5 mi fill), 25% in 2 mi ampul. 
NOTE: Store at 80° F or below — do not freeze. August, 1976 


PLN ree: | ALCON LABORATORIES INC. Fort Worth, Texas 76101 


“TeARs Naturale 


ji Artificial Tears 


Designed 
For Dry Eyes 


Tears Naturale is the only arificial 
tear containing DUASORB®, a 
system of water soluble 
mucomimetic polymers with a 
marked affinity for both the 
corneal surface and the tear film 
itself. 


MUCIN DEFICIENT dry eyes are 
helped by the Tears Naturale 
polymers that adsorb to the 
corneal surface, replace deficient 
mucin, and enhance corneal 
wetanility. 


AQUEOUS DEFICIENT dry eyes 
benefit from the polymeric system in 
Tears Naturale interacting with the 
tear film itself. The long, chain-like 
polymers bind together the 
weakened tear film, making it stronger, 
more stable, and much less likely to 
prematurely break apart. 

LOW VISCOSITY. The viscosity of Tears Naturale is virtually the same 


as that of normal tears. Patient complaints of blurring of vision, 
stickiness, and crusting on lids are virtually eliminated. 








(LIPID LAYER NOT SHOWN) 


Now Available in Economicc! 30 mi Size 


TEARS Naturale 


Mucomimeftic Activity With Low Viscosity 


Alcon Laboratories, Inc., Fart Worth, Texas 76101 


TEARS NATURALE® Artificial Tears 
CONTAINS: Duasorb® water soluble polymeric system. Preservative: Benzalkcnium Chloride 0.01%. Disodium Edetate 0.05%. 
HOW SUPPLIED: 1 fl. oz. and 1 fl. oz. plastic bottles 
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- In partnership with: 
Uncle Saw 


Chances are you’re trapped 
in an unfortunate partnership 
with Uncle Sam. In fact, he may 
be taking half of everything you 
bring in without doing anything 
to earn it Now you can minimize 
your partner’s take by putting 
a4 the new capital equipment tax 
$] laws to work in your favor. To 
” help you make Uncle Sam pay 
_his fair share, we’ve prepared a 
straightforward, informative 
booklet called “New Ophthalmic 
Tax Shelters.” It tells why tax 
shelters ere an excellent way to 
| _ legally reduce your Federal 

a Hl income tax payments. And the 
booklet explains tien an » Acuity Systems 6600 AUTO- 
REFRACTOR’ is actually “the ultimate tax shelter.” The 
instrument provides a significant reduction of your tax liability for 
years to come, while substantially increasing your personal net 
income. Thus, Uncle Sam becomes a useful partner in helping you 
to help yourself through a capital equipment investment. And with 
the 6600 AUTO-REFRACTOR’ you'll be working smarter—not 
harder—while providing better care to your patients. Write or call 
toll free for your copy of this infor- p” 
mation-filled booklet. GREA 








Acuity a eR: 
ka Systems is 
Ta l\òlncorporat 
Advanced Instrumentation Call (800) 336-0359 
& Systems for Eye Care for this free booklet. 

11413 Isaac Newton Square, Reston, VA 22090 (In Virginia call collect (703) 471-4700.) 
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General 


Address manuscripts and other scientific communica- 
tions to Frank W. Newell, M.D., 233 East Ontario Street, 


233 East Ontario Street, Chicago, Illinois 60611, if ordered 
at the time proofs are returned. 


Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely to 
the AMERICAN JOURNAL OF OPHTHALMOLOGY. Two copies 
must be submitted; the second copy may be machine- 
duplicated. The entire manuscript, including case reports, 
footnotes, and references, must be typed in double space, 
with 11/2-inch margins, on 81/2 by 11-inch heavy white bond 
paper. See Instructions to Authors (Am. J. Ophthalmol. 
84:765-768, November 1977). Copies of Instructions to Au- 
thors will be mailed on request. All manuscripts originating 
in the United States must be sent by first class mail; those 
manuscripts originating outside of the United States must 
be sent airmail. Receipt of manuscript is acknowledged 
immediately. Author’s proofs must be corrected and re- 
turned within 48 hours to Manuscript Editor, 233 East 
Ontario Street, Chicago, Illinois 60611. 


Fifty tearsheets will be supplied without charge to the 
author indicated on the first page of each article. Reprints 
may be obtained from Ophthalmic Publishing Company, 


Address news items and society proceedings to Thomas 
Chalkley, M.D., 700 North Michigan Avenue, Chicago, 
Illinois 60611. 


Exchange copies of medical journals should be sent to 
David Shoch, M.D., 233 East Ontario Street, Chicago, 
Illinois 60611. 


Subscription, requests for single issues, notices of change 
of address, advertising and other communications should 
be sent to Ophthalmic Publishing Company, 233 East 
Ontario Street, Chicago, Illinois 60611. Change of address 
notices must be received at least 60 days in advance and 
must include both old and new addresses. 


Claims for copies lost in the mail must be received within 
60 days from the date of issue. 


Advertisement insertion orders and copy must be received 
before the first day of the preceding month for which the 
advertisement is scheduled. 
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Ophthalmic Publishing Company. Second class postage paid at Chicago, Illinois, and at additional mailing offices. Printed 
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Now, Iris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
» strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
° 100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one of the newest diagnostic techniques in ophthalmol- 
ogy. 

Use one power supply for two instruments ._ . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world’s greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticatéd diagnostic 
techniques in medicine. 

Send for more information. Write: Car! Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
730-4400 In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 

Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


iris Fluorescein Study, photographed by the 
Ophthalmic Photo Unit, New York Medical College, New York City. 


Fluorescein angiogram of a diabetic retinopathy, 
revealing a gross vasculopathy in micro and macro vessels. 
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SharpshootingintheO.R— W . 


Through the drape . . . even from across the room 


With the touch of a button on the cordless infrared remote 
control you photograph in sharp focus exactly what you see. 
Never move your hands or eyes from the operating scene. 
No cord, no cable release, no camera power supply cable, no 
extra person in the sterile area. At your command, anyone 
can push the button from across the O. R. This is a significant 
advance. 


With the new CONTA® RTS camera on any Zeiss Operation 
Microscope, you can enjoy unprecedented convenience, relia- 
bility and quality in fully automatic remote-controlled photog- 
raphy: 

automatic exposure selection 

automatic shutter release 

automatic film advance. 


Ard when you use Operation 


M crescope 6 on a motorized ™ 
flcorstand, you enjoy % 
in adition: å 4 
motorized zoom er: ET z. 


motorized focusing 

motorized height adjustment. 
Add to this the superb Zeiss optics, plus the widest choice 
o% accessories for coobservation and documentation. Result: 


le Most undistracting and convenient aids to ease the burden 
o7 rmaucrosurgery. 


Write for details. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 19018 (212) 730-4400. Branches in: Atlanta, Boston,Chicago, Columbus, Houston, 
bac Anaalac Can Cranniena \Winehinatan MC In Canada. AK Vallauhrane Nriva Nan Mille Ont MRR OCA. Nr rall (4184) AAQG_ABRADN 


It's the Original! 
It's the «Haag-Streib 
it Lamp 900 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, the Slit 
Lamp 900 is made by the world’s 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a joystick” control 
for one-hand operation, a non- 
dazzling fixation target and others. 

` It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 
The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 
If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 
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pifrin (-epinephrine) 
nds tough breaks 


roken bottle of epinephrine is more than 
ugh break to your glaucoma patient. 

ts a shameful waste. Wasted medicine. 
sted money. Missed doses. And more, 

se problems cause an unnecessary 
‘mma for your patient trying to adhere 

1 strict regimen. 

Vhen you prescribe Epifrin, the only 

jor epinephrine in an unbreakable, plas- 
dropper bottle, you end any chance of 
ste associated with broken glass. And the 
y-to-use squeeze-dropper bottle elimi- 
es fumbling with glass eyedroppers too. 
‘oO why aren't other epinephrines avail- 

e in plastic? Because, unlike Epifrin, 

st are borates which need the amber 

ss for protection from oxidation. And 

st borates come only in small, 7.5ml 

ss bottles. Epifrin comes in an econom- 

| 15ml size that costs about the same 

the 7.5ml glass bottle. 

And if convenience, stability and econ- 
y aren't enough, Epifrin is also available 
‘our dosage strengths. 

Chats why we say... 















only Epifrin has it all! 


T 


E y 


CONTAINS: levo-epinephrine HCI equiva- 
lent to 0.25%# 0.5%, 1%, 2% free base with: - 
benzalkonium chloride, sodium metabisulfite, 
edetate disodium, and purified water. *The 
0.25% formulation also contains sodium chloride, — 


INDICATIONS Chronic simple glaucoma. 


CONTRAINDICATIONS Should not be | 
used in patients who have had an attack of © 
narrow angle glaucoma since dilation of the 
pupil may trigger an acute attack. 


WARNINGS Undesirable side reactions may 
include: eye pain or ache, browache, headache, 

conjunctival hyperemia and allergic lid reactions. 
Adrenachrome deposits in the conjunctiva and cor- 
nea after prolonged epinephrine therapy have been — 
reported. Epinephrine has been reported to pror” 
duce macular edema in some aphakic patients and 
should be used with caution in these patients. 


PRECAUTIONS Epinephrine in any form is rela- 
tively uncomfortable upon instillation. However, dis- 
comfort lessens as the concentration of epinephrine 
decreases. 

Should be used with caution in patients with a narrow 
angle since dilation of the pupil may trigger an acute attack — 
of glaucoma. É 


DOSAGE AND ADMINISTRATION The usual dos- 
age is 1 drop in the affected eye(s) once or twice daily. How- _ 
ever, the dosage should be aijusted to meet the needs of the | 

individual patients. This is made easier with Epifrin available in 
four strengths. zi 


Epifrin`-epinephrine) 


sterile ophthalmic solution 


AJIĘRGAN 
Irvine, California/Pointe Claire, P.Q., Canada 





AVOID 
CONTAMINATION 
AND INFECTION 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 








Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





E 
[ 

f 
p 
$ 
£ 


FLUOR-I-STRIP-A 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Suoplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. ° 






wag The Ophthalmos Division 
AYERST LABORATORIES 
game New York, N.Y. 10017 
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W Y-U> T Pl- 
-YuU'LLs ful’ WAY. 


lf you think all autorefractors and hand-held calculators droppec 


cost more than you can afford in price as their technology improv 
—we have something to change and their distribution grew? 
your mind. The same thing is happening to 


Introducing Dioptron® II. It | autorefractors. Today, there are 
sells for about half of what youd over 1,500 autorefractors in use. 
expect to pay. Dioptron II's new, affordable price 

Why the new low price? and worldwide distribution will 

f Remember how digital watches make that number grow. %) 
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Yes, Coherent, | want more facts on Dioptron II. Please have 
your representative call 


Name. as 


Hospital/Clinic 








Ade@ress 


| 
| 
| 
| 
| 
| 
| 
I City ae eet 
= 
| 
| 
| 
| 
| 
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Telephone ts > 
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COMEREM 
MEDICAL DIVISION | 
3210 Porter Drive, Palo Alto, CA 94304 | 
Phone: 415-493-2111 
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MONEY ISN'T THE ONLY THING 
YOU'LL SAVE. 

















target that appears more blurred to 
some patients than others. Dioptron II 
has a “dynamic” target. That 
means it examines the patient's eyes, 
then “fogs” the target to the right 
degree. So every patient sees the target 
approximately the same way. You 
get a perfect, objective starting 
point every time — 
without cyclopiegics. 


It saves you future 


Dioptron || 
does every- 


thing you'd expect problems. Dioptron II is 100% 
from an autorefractor, modular construction. It's built with 
except it does it faster, its electronics in a pull-out drawer. 
better and easier. Servicing is faster and easier. So when 


future improvements are made, you can 
simply add on a new module instead 
of replacing the entire instrument. 


It's compact. Dioptron II is a single 
unit that needs only a 4 foot by 6 foot 
working space. It fits easily into any 
existing office layout. 


It's adaptable. |t works perfectly 
under normal office lighting. You can 
install it anywhere without creating 
special low-light conditions. 

Its a Coherent product. Youre 
getting the most technically 
advanced equipment available. With 
reliable, professional service 
behind it. 

Coherent services 
start even before your 
Dioptron II arrives — with 
Practice Management 
Services. That means. 
at your request, we 
conduct a review of 
your Office layout 


and procedures. ese 


It saves time. Dioptron || cuts 2 to 
6 minutes off an average eye examination. 
And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load. 


It saves trouble. Dioptron || 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, theres no 
patient confusion. 

Dioptron II lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
acorrect fit. 

With aphakics, Dioptron II lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription. 

Dioptron II is easy to use with 
children. They enjoy it. And since it 
doesn't require their response, you get 
faster, more objective information. 

Dioptron II can give you results 
with even early cataract patients — 





you how to introduce your pa 
With Coherent, you get moret 
autorefractor — you get a syste 
the most advanced before anc 
technical support. 


DIOPTRON Ii SAVES 
REAL MONEY. 
NOT JUST TAX 


Equipment investments 
by tax write-offs are often m 
best. But you don't have to co 
your tax attorney to see that [ 
makes good economic sense 

With Dioptron II's new, 
price — about half what you'd 
to pay — you'll come out aheac 
ing just 6 refractions a day. Bu 
importantly, Dioptron II will all 
increase your patient load dra 


IT PRACTICALLY 
PAYS FOR ITSELF. 


lf you added only one p 

day by using Dioptron Il, in jus 
year it would pay for 

if yours is a high 

practice, you'll s 
in a fraction oft 
















SEE 
YOURSE! 
Don't take o 
that Dioptron II is < 
is. See for yoursell 
write us. Our repres 
will be happy to discuss yot 
lar needs — and show you 
made the world's bi 
refractor ever 


a situation where retinoscopy is difficult, We suggest x And besides 
if not impossible. where to install what youd 
And for your geriatric patients, your Dioptron Il. We pay, when \ 
Dioptron II means less decisions and help train your per- Dioptron Il, 
examination fatigue for them — and sonnel. And we show you'll see it o 
SPECIFICATIONS Optical 
Range: Sphere: —10.0 
Performance to +16.0D 
Print-out: Sphere, Cylinder, Spherical Cylinder: =5D 
Equivalent , Axis; 0-180° 
Round-off and cylinder sign Mics ce gages = mm 
operator selectable — .01, 3, ae ‘Og: S yes WR 
¥, diopter; Axis to nearest 1° SOR: ars parte 
Physical 
Accuracy: Compared to subjective Size: 48"H x 24"Wx 
refraction: (122x61x64 cn 
It saves work. Its simple to use. Sph. Cyl. Axis Configuration: Single unit incli 
Your receptionist can learn to operate it +%D(+5°) 55% 70% 55% am adjustable tabh 
in 1 to 2 hours. So youre free to con- +%D(+10°) 80% 85% 76% Weight: 198 Ibs. (90 kg 
centrate on the subjective examination. +1D(+20°) 95% 97% 92% er including table 
i j Electrical: 115/220 VAC : 
It saves mistakes. Dioptron I| _ 50/60 Hz 
gives you a more’accurate Starting point. Specifications subject to change without notice. 300 Watts 
Most autorefractors have a fixed — 
Dioptron® is Coherent'’s registered trademark for its automatic . 


objective refractor. 


United Kingdom 
Cambridge, 
Crafts Hill (0954) 81195 


Heres where to call: 
Main Office: Canada 


(415) 493-2111 Don Mills, Ontario 
(416) 449-4660 


Midwestern Area: 
(312) 843-1650 Australia West Germany-East Europe 
i Victoria 51-7241 D-6056 Heusenstamm 
Eastern Area: (06104) 2092 
(201) 447-5550 Japan France 
Tokyo (03) 355-0341 94 Gentilly, (1) 581-0020 
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for anterior segment surgery 


Long lasting tensile strength in vivo. Inert, it induces 

minimal tissue reaction. Monofilament smooth, it pas- 

ses easily through tissue. Its unique controlled linear 5 
elongation makes PROLENE suture extremely pliable ' y 
and provides the surgeon with a built-in “signal” for 
optimum knot security. Highly visible, PROLENE su- 
ture is available in a wide variety of specialized needles, 
including the 10-0 size swaged to the MICRO-POINT* 
GS-9 spatula needle and the BIF-4 blunt point needle. 


PROLENE* Polypropylene Nonabsorbable Surgical Suture WITH ATRALEASE* CONTROL RELEASE* Needle differs from U.S.P. only in needle attachment limits. 
INDICATIONS — PROLENE Polypropylene Suture may be used wherever a nonabsorba le surgical suture is recommended. CONTRAINDICATIONS — None 
known. WARNINGS — ATRALEASE CONTROL RELEASE needle sutures should not be resterilized by steam autoclave as it may affect needle pull-off. 
PRECAUTIONS — As with other synthetic sutures, knot security requires the standard surgical technic of flat and square ties, with additional throws if indicated by 
surgical circumstance and experience of the operator. ADVERSE REACTIONS — Transitory local inflammatory reactions have been reported. SUPPLIED — 
ATRALEASE CONTROL RELEASE needle sutures are available in pigmented and clear sutures, sizes 2 thru 4/0, See package insert for full information, 


Nikon CS-1 

clinical slit-lamp: 
built to put 

patients within reach, 
priced to put 

purchase within reach. 


Only 11 inches separate you and your patien 
when you use the new Nikon CS-1 slit-lam 
microscope. Compact and moderately priced, | 
is an ideal clinical instrument. Look to Nikon fo 
practicality — and you get it. 

Packed into its small size is an incredibl 
capability. First, Nikon optics, unsurpassed 1 
quality and the crisp, clear image they transmit 
The optics are backed by a quartz-haloge 
illumination system for bright, white light 
Human engineering places the slit contre 
directly on the joystick, so that you can adjust th 
slit width from 0 to 9mm, and rotate it up to 90° 
And all other essential controls are grouped fc 
equally simple operation. 

The CS-1 is complete, but you can add 
precision applanation tonometer that mount 
conveniently on the front of the microscope. 

Contact Nikon Inc., Instrument Division 
subsidiary of Ehrenreich Photo-Optical Indus 
tries, Inc., 623 Stewart Ave., Garden City, N.Y 
11530; (516) 222-0200. Look to Nikon 
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PARKE-DAVIS VIRUS RESEARCH _ 


VIRA-A 
vidarabine 


AN IMPORTANT 


ADVANCE IN THE TREATMENT 
OF HERPES SIMPLEX 


VIRUS KERATITIS — 











CORNEAL RE-EPITHELIALIZATION... 
OPHTHALMOLOGIC MEASURE OF EFFECTIVENE: 


IN THE TREATMENT OF 


HERPES SIMPLEX VIRUS KERATITIS 


VIRA-A (vidarabine) Ophthalmic Ointment, 3% 

è is not only as effective as IDU in treating Herpes 
simplex virus keratitis, but is also effective in 
patients resistant or hypersensitive to or 
intolerant of IDU 

e usually well-tolerated locally 


VIRA-A... THERAPEUTIC USEFULNESS... 
VIRA-A, from Parke-Davis, is the product of 10 


years concentrated virus research. VIRA-A is indicated 


for the treatment of acute keratoconjunctivitis and 


recurrent epithelial keratitis due to Herpes simplex virus 


types 1 and 2— whether manifested by dendritic 
Dendritic Keratitis 
LON 


Geographic Keratitis 


or geographic lesions. VIRA-A 
is effective against both fresh 


corneal lesions and those 
unresponsive to idoxuridine 
(IDU). VIRA-A Ophthalmic 





in patients who have devel- 
oped toxic or hypersensitive 
manifestations to IDU. 
Following topical ocular 
administration, only trace 
amounts of VIRA-A can be 
detected in the aqueous 
humor—and only if there is 
an epithelial defect in 
the cornea. 


... AND PROGNOSIS 
Based on controlled and uncontrolled clinical trials, 


Ointment, 3%, is also indicated 


SUMMARY OF CLINICAL EFFECTIVENESS 
Multicenter, Controlled Study of VIRA-A 
(vidarabine) Ophthalmic Ointment, 3%. and IDU 
in Herpes simplex virus keratitis. 


RESULTS 

eè In the VIRA-A group, 70 of 81 subjects (86%) 
re-epithelialized at the end of three weeks of therap' 
Results were comparable with the IDU group. 

Both VIRA-A and IDU achieved corneal re-epithe- 
lialization in approximately seven days. 

e The VIRA-A group had a statistically significant 
improvement in visual acuity at the end of treatment 
(66.2%) when compared with the IDU group (43.5%). 


NOTE: During the study, 23% of the VIRA-A and 22% of the IDU 
subjects received concurrent ocular steroids 


Uncontrolled Studies Demonstrate that VIRA-A is 
Effective in Subjects Resistant or Hypersensitive 

to or Intolerant of IDU* 

In uncontrolled trials, 101 of 142 subjects (71%) 
re-epithelialized at the end of three weeks on VIRA- 
Seventy-five percent of these subjects had either 
not healed previously or had developed hypersensi- 
tivity to topical idoxuridine therapy. 


Results of Controlled and Uncontrolled Studies 
VIRA-A (vidarabine) is not only as effective as IDU 
in treating Herpes simplex virus keratitis but is also 
effective in patients resistant or hypersensitive to 
or intolerant of IDU. 


an average of seven and nine days of continuous therapy VIRA-A Controlled Trials 
was required to achieve corneal re-epithelialization.|n 81 previously untreated subjects 
uncontrolled trials, 101 of 142 subjects (71%) re-epithe- saat l A 
lialized at the end of three weeks on VIRA-A. Seventy- 
five percent of these subjects had either not healed VIRA-A Uncontrolled Trials 
previously or had developed hypersensitivity to topical 142 subjec:s (75% had been resistant or hypersensitive to IDU) 
idoxuridine therapy® 

VIRA-A is not effective against RNA virus or 
adenoviral ocular infections. 


effective in 101 subjects 





“Data on file. Medical Department. Parke. Davis & Company. Detroit, MI 


vidarabine) . 


. OPHTHALMIC OINTMENT, 3% 





A PRODUCT OF PARKE-DAVIS VIRUS RESEARCH 


For complete prescribing information, see next page. 5 


VIRA-A 


-(vidarabine 


OPHTHALMIC OINTMENT, 3% 


FULL PRESCRIBING INFORMATION 
VIRA-A (vidarabine) Ophthalmic Ointment, 3% 


Description. VIRA-A (vidarabine, adenine arabinoside or Ara-A) 
is an antiviral drug for topical ophthalmic administration. The 
chemical name is 9-8-D-arabinofuranosyladenine. The 
ophthalmic ointment contains 3% vidarabine in a sterile, inert, 


petrolatum base. 
NH 
p N 
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N 
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, 
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Clinical Pharmacology. VIRA-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
VIRA-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, VIRA-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
VIRA-A appears to interfere with the early steps of viral DNA syn- 
thesis. VIRA-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than tnat of VIRA-A. 
Because of the low solubility of VIRA-A, trace amounts of both 
VIRA-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of VIRA-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, VIRA-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical! idoxuridine, VIRA-A demorstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. VIRA-A Ophthalmic Ointment, 3%, is in- 
dicated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
VIRA-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of VIRA-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven anc nine days of 
continuous VIRA-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncantrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have beeg administered concurrently wth VIRA-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If VIRA-A Ophthalmic Oint- 
ment, 3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or virel infection. 

VIRA-A is not effective against RNA virus or adenoviral ocular 
infections. VIRA-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. VIRA-A Ophthalmic Ointment, 3%, is contrain- 
dicated in patients who develop hypersensitivity reactions to it. 


Warnings. Use in Pregnancy: VIRA-A (vidarabine) parenterally is 


teratogenic in rats and rabbits. Ten percent VIRA-A ointment ap- 
plied to 10% of the body surface during organogenesis inducec 
fetal abnormalities in rabbits. When 10% VIRA-A ointment was ap- 
plied to 2% to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving VIRA-A Ophthalmic 
Ointment, 3%, is remote. The topical ophthalmic dose is small, aga 
the drug relatively insoluble. Its ocular penetration is very low 
However, a safe dose for a human embryo or fetus has not been 
established. Consequently, VIRA-A should be used only when 
clearly indicated. 

It is not Known whether VIRA-A is secreted in human milk. As a 
general rule, nursing should not be undertaken while a patient is 
under treatment because many drugs are excreted in human 
milk. However, breast milk excretion is unlikely because VIRA-A 
is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
tnat vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
tc produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

in the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
VIRA-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that VIRA-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to VIRA-A has not been observed, this 
possibilty may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with VIRA-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of VIRA-A Ophthalmic Ointment, 3%, into the lower con- 
junct val sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

VIRA-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. TG 


PARKE-DAVIS 


PARKE, DAVIS & COMPANY 


PD-JA-1746-2-P (4-77) Detroit, MI 48232 
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From macro 
to micro 
from swaged = 
to eyed... 
we've got their nd : E 
geometry. Saar 


For many years, Sharpoint, houia 

major suppliers, has offered the m 
industry advanced technology, precise 
geometry and meticulous manufactui i 
swaged and eyed needles. 


As a leading innovative force ay 
in modern needle design, we have 
developed a wide variety of new 
cutting geometries for these . 
critical surgical tools. 


Specifically: Sharpoint needles 
offer the smooth, directional cut 
control demanded by modern 
micro-surgeons for ophthalmic, — 
vascular, neurosurgical and # 

plastic procedures. 


These new geometries are 
available in all sizes, all styles; 
swaged and eyed and are packa 
effective point protection and pos ive- 

final needle count. oi ae 


For more information, write or calls ae eet 
if the product you're presently using ae 
is manufactured by Sharpoint... ry ae z 
depend on it. = | a 


Sharpointinc. 
Surgical Products Division i 


111 Chestnut Street, Mohnton, | 
(215) 777-6381: 775-3371 


ONE OF THE FINEST OPHTHALMIC PATIENT CARE AND RESEARCH 


CONGRESS OF 


December 8, 













The Department of Ophthalmology of the University of Texas Medical School 
at Houston is proud to present a symposia devoted to some of the more difficult 
areas in eye treatment. Presented by some of the country’s renowned authorities, 
the 3 day meeting will be conducted so as to afford a unique opportunity to listen 
and exchange ideas. 


Presentations on 


Glaucoma, Intraocular lenses, Corneal Surgery, 
Retina, Pediatric Ophthalmology, Ophthalmic Plastics. 


Richard S. Ruiz, M.D. Robert B. Wilkins, M.D. 
Chairman, Department of Ophthalmology Meeting Chairman 


ACCREDITATION 

As an organization accredited for continuing medical education, the University of Texas Health 
Science Center, Office of Continuing Education for the Medical School certifies that this,continuing 
medical education offering meets the critieria for 18 credit hours in Catagory I of the Physician’s 
Recognition Award of the American Medical Association, provided it is used and completed as designed. 


FACILITIES, IN CELEBRATION OF ITS OPENING PRESENTS A 


OPHTHALMOLOGY 


9, 10, 1977 


Crowell Beard, M.D. 
Alston Callahan, M.D. 
Donald J. Doughman, M.D. 
Max Fine, M.D. 

Miles A. Galin, M.D. 
William S. Hagler, M.D. 


and The Faculty of the Department of Ophthalmology 


REGISTRATION INF ORMATION 


Registration Fee: $100.00 


FACULTY 


H. Saul Sugar, M.D. 









Eugene M. Helveston, M.D. 
John C. Mustarde, M.D. 
Marshall M. Oarks, M.D. 
Richard J. Simmons, M.D. 
William Tasman, M.D. 
Jerald L. Tennant, M.D. 


For further information contact: 


The Department of Ophthalmology 
1100 Hermann Professiona! Building 
Houston, Texas 77030 

Phone: (713) 790-1100 
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ANNOUNCEMENT 
Ô] The American 
Intra-Ocular 












Implant Society 


announces the 


Intraocular 


US Lens Symposium 








d 





< to be held March 14-18, 1978 
at the 








Century Plaza Hotel 
Los Angeles, California 
Anyone interested in presenting original papers, 
movies, scientific or technical exhibits, 
is requested to submit his interest tothe ° 
"d . Symposium Chairman by Dec. 1, 1977. 
Kenneth J. Hoffer, M.D. 
; P.O. Box 3140 
Santa Monica, CA 90403 





SECOND BIENNIAL 
OPHTHALMOLOGICAL SYMPOSIUM 


MANHATTAN EYE, EAR AND THROAT HOSPITAL ALUMNI ASSOCIATION 
. Friday and Saturday, May 5 and 6, 1978 at the Hotel Pierre, New York 








Guest Speakers 
Frederick C. Blodi, M.D. 
Lorenz Zimmerman, M.D. 


Host Faculty Symposium Chairmen Certification Fee: $200.00 
The Alumni and Staff Brian J. Curtin, M.D. 14 credit hours in Category Includes 2 luncheons, coffer 
Manhattan Eye, Ear Arnold I. Turtz, M.D. 1 of Physicians’ Recognition breaks and cocktail party. 


and Throat Hospital Award of the American Residents’ fee $75 with letter 
Medical Association from Department Head. 
The two-day program will cover anterior segment microsurgery, Write for information to: 
specialized cataract techniques (phacoemulsification, pseudophakos William F Regan, Jr., M.D. 
implantation), vitreous surgery, photocoagulation, plastic surgery, Registrar 
glaucoma, ocular motility and miscellaneous subjects. 421 Huguenot Street 
Registration limited. New Rochelle, N.Y. 10801 










When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN . 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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New dimensions 
ient satisfaction 
Your patients who accommodate quickly and easily to contact 
lenses and appreciate their mecical and cosmetic benefits are 
sources of professional and personal satisfaction te you. You have 
served them well. 

When you add a thoughtful suggestion about contact lens 
insurance you add another dimension to patient satisfaction. 
You probably have experiencec the relatively easy acceptance | 
of lens loss or damage by patiencs who are insured. 

RLI insurance does offer peace of mind. 

With new, simpler premium schedules and new two-year : 
policy options for all types of lenses now, more than ever it’s easier 
for you to provide this important : service. If you are not now offer- 


ing RLI insurance, write Replacement Lens, Inc., 9025 = ; 
Lindbergh Drive, Peoria, IL 61514. i 










Insurance 
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<- OPHTHALMOLOGY CATARACTS - 

f March 4-8, 1978 

| RR oe oF 3 o7 o HYATTR 4 R EGENCY rt 5 as N EW ORLEANS 2 RES NCS RE a oO 

; GUEST SPEAKERS 

bs 

Be” 

b C. D. BINKHORST, M.D. CHARLES D. KELMAN, M.D. 

bs Sluiskill, The Netherlands New York, New York 

3 NICHOLAS G. DOUVAS, M.D. RICHARD P. KRATZ, M.D. 

K Port Huron, Michigan Van Nuys, California 

CHARLES E.'ILIFF, M.D. JAMES LITTLE, M.D. 

Baltimore, Maryland Oklahoma City, Okla. 
NORMAN S. JAFFE RICHARD C. TROUTMAN, M.D. 
Miami Beach, Florida New York, New York 


]. G. F. WORST, M. D. 
The Netherlands 


An A.M.A. 25-hour Accredited Course for Continuing Medical Education in Category 1 


Boiler sean Niet ate ele vt tac tata Staaten a ae Nn a aN Ne eh A ata neon rt ts hanna Aa RAe a aaan En ESA eS OS R SSSR raa ana aa aan A a RES ni nna AEE A n ALLL aS e aas 


"REGISTRATION FEE: $250 PRACTICING OPHTHALMOLOGISTS 
$ 75 RESIDENTS OUTSIDE LOUISIANA 
Accompanied by letter of identification from Chief of Service 
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; New Orleans Academy of Ophthalmology Guaranteed Hotel Reservations throt 
931 Canal Street, Suite 517 February 18, 1978 
p New Orleans, Louisiana 70112 SOCIAL EVENTS AND 
por Phong: (504) 561-1085 LADIES’ TOURS PLANNED 
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The Hoya LHI lens. 
The difference is clear. 


a — 
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Hoya LHI lens Crown Glass lens 
1.702 index 1.523 index 
—8.00D, 2.2mmC I 8.00D, 2.2mmC I 


Chances are the high-prescription lens — which greatly reduces color 
glass lenses you've been prescribing aberration for significant improve- 
improve your patient's eyesight, ment in visual acuity. These combina- 
but are thick and unattractive. Thats tions make Hoya the leader in the 
why Hoya invented the thin LHI high index Jens field. 
lens, (1.702 index). Now people wath The lenses are finished or semi- 
high plus or minus prescriptions finished, come only in glass, and are 
(+3 to +10D and —4 to —20D single visien. (Sizes 60 and 65 mm). 
ranges) can feel comfortable about The LHI lenses with Hoya 99 
wearing glasses. Multicoated. It'll make you look 

LHI lenses are not only thinner good, toe. 
and lighter than traditional glass 
lenses, they are vacuum-coated front 
and back with Hoya 99 Multicoated* 

This combination reduces unsightly 
myopic rings and transmits over 
99% of usable visible light. In 
addition, Hoya’s LHI lens has a 
color dispersion factor of 40.2—the 
lowest dispersion of any comparable 


HOYA LENS OF AMERICA, INC. 
*For further Hoya 99 Multicoated and LHI lens information call or write: Hoya Lens of America, Inc. 
970 Knox Street, Torrance, CA 90502/National Wats: 800-421-4993 /California Wats: 800-262-1587 
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DMV Contact Lens 


, Remover 


The NO STRETCH Method of 
Contact Lens Removal 










So simple, so far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 










Available from your contact lens laboratory 





OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 











DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 @ 








DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


e Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


è Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 









Diagnostic 
evaluations 
are made on 
a special 
tangent screen 
calibrated in 
prism diopters 










z, Complete kit consists of: 2 hand projectors —trans- 
\ former—red and green spectacles and instruction 

‘4s manual—compensated tangent screen with pad of 

~ recording charts. 

Complete refund guaranteed if not satisfied 7 days 


after receipt. $ 149.00 


Free demonstration without 

obligation in Chicago area. 
ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 œ Morton Grove, Ill. 60053 

























3-DAY PRE-CONGRESS 
CONFERENCE ON 
TROPICAL OPHTHALMOLOGY 


Mauna Kea Beach Hotel, Hawaii 
MAY 09-12, 1978 
sponsored by the 


ASIA-PACIFIC ACADEMY OF OPHTHALMOLOGY 
WILLIAM J. HOLMES, M.D., PRESIDENT 


followed by the 


XXIII INTERNATIONAL CONGRESS 
OF OPHTHALMOLOGY 


Kyoto, Japan — May 14-20, 1978 


Space is limited, but still available, also for ex- 
citing Post-Congress Around-the-World, Circle Pa- 
cific, or Orient tours. 


For further information regarding the scientific 
program and for travel arrangements, please write: 


Erika Salisbury, Manager 
Carl Erdman Travel 
841 Bishop St., S. 1054 
Honolulu, Hawaii 96813 
ph. (808) 536-2307 





AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


13th Annual Scientific Assembly 
January 30-February 3, 1978 


to be held in conjunction with the 


SECOND INTERNATIONAL GLAUCOMA CONGRESS 
January 28 and 29, 1978 
Americana Hotel Miami Beach, Florida 


More than 100 leading ophthalmologists will present the 
latest information and share their expertise in clinical 
ophthalmology, under the direction of Prof. Jules Francois, 
Chairman; Dr. David Paton, President: Dr. Harvey Lincoff, 
President-Elect; and Dr. Claes Dohiman, Immediate Past 
President. Major Seminars include Glaucoma, Cataract, 
Cornea, Vitreous-Choroid-Retina, Contact Lens, Pediatric 
Ophthalmology, and Cosmetic Surgery, all with panel 
discussions and question-and-answer sessions. 


Tutorials and workshops will be offered in Intraocular 
Lens Surgery, Extracapsular Pseudophakia With Phako- 
fragmentation, Microsurgery, External Ocular Diseases, 
Gonioscopy, Cosmetic Surgery, Metabolic Eye Diseases, 
Ophthalmodynamometry, Ophthalmography and Doppler 
Echography, Dyslexia and Perceptual Problems in Oph- 
thalmology, and others. 


A highlight of the week will be the Second International 
Glaucoma Congress, featuring a faculty of more than 40 
world-renowned experts in glaucoma. . 


This Continuing Medical Education offering meets the 
criteria for up to 50 hours of credit in Category 1 for the 
Physician's Recognition Award of the American Medical 
Association. . 

FOR FURTHER INFORMATION AND COMPLETE PRO- 
GRAM, WRITE: American Society of Contemporary Oph- 
thalmology; 6 North Michigan Avenue; Chicago, Illinois 
60602. (312) 236-4673. 
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Intraocular Microsurgery Workshop 
Including the OCUTOME and FRAGMATOME TECHNIQUE 


sponsored by The Department of Retinal Vascular Services 
Ingalls Memorial Hospital, Harvey, Illinois (Chicago suburb) December 2-3, 1977 


This two-day Intraocular 
Microsurgery Workshop will 
cover lensectomy utilizing the 
new ultrasonic Fragmatome, 
anterior segment surgery, and 
pars plana vitrectomy by the 
Ocutome technique. 


The course will feature didactic 
sessions, movies, and tapes 
covering anatomy, pathology, 
preoperative evaluation, 
indications, surgical techniques, 
postoperative care, and 
complications. There will be 
discussion groups with faculty 
and practical surgical 
experience on animal eyes. 


Faculty 


Thomas M. Aaberg, M.D., 
Milwaukee 

Gerald A. Fishman, M.D., 
Chicago 


Fragmatome | 
Â 





Morton F. Goldberg, M.D., 
Chicago 

Leonard d. Kut, M.D. ,Chicego 
Travis A. Meredith, M.D.. 
Milwaukee 

Ronald G. Michels, M.D., 
Baltimore 

David H. Orth, M.D., Chicago 
and Harvey 


Lawrence J. Singerman, M.D., 
Cleveland 

Mark O. M. Tso, M.D., 
Chicago 

Charles M. Vygantas, M.D., 
Chicago and Harvey 
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Course Fee: $350 (checks 


payable to Retinal Vascular 
Services) 


Registration Limited 


For Information, contact: 


David H. Orth, M.D. 

Course Director; Vitrectomy 
Workshop 

Department of Retinal Vascular 
Services 

Ingalls Memorial Hospital 

One Ingalls Drive 

Harvey, Illinois 60426 
312-333-2300, extension 5811 
Roberta Martia, R.N., Registrar 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


Edited by PAUL R. LICHTER, M.D. and DOUGLAS R. ANDERSON, M.D. 


This volume contains the proceedings of 
the 1975-1976 Symposia on Open and Closed 
Angle Glaucoma sponsored by the National 
Society for the Prevention of Blindness, 


CONTENTS: Open Angle, Congenital, and 
Secondary Glaucomas: Introduction. Diag- 
nostic Tests in Open Angle Glaucoma. Ele- 
vated Pressure in the Youthful Patient, Pri- 
mary Open Angle Glaucoma: Decision for 
Therapy. Treatment of Primary Open Angle 
Glaucoma. Ocular Hypertension versus Glau- 
coma. Surgery in Primary Open Angle Glau- 
coma. Congenital Glaucoma. Loss of Central 


Vision in Glaucoma. Drug Side Effects. Deal- 
ing with a Buttonholed Flap. Traumatic Hy- 
phema and Glaucoma. Vitreous Loss with 
Filtering Surgery. Angle Closure Glaucoma: 
Introduction. Medical Management of Acute 
Angle Closure. Management after the Acute 
Attack. The Opposite Eye. Differential Diag- 
nosis of Acute Glaucoma. Ciliary Block and 
Lens Movement Glaucoma. Uncontrolled 
Acute Angle Closure. The Asymptomatic 
Narrow Angle. 


1977, 176 pp., $16.00/£11.35 
ISBN: 0-8089-1033-7 


The Pathogenesis of Nerve Damage in Glaucoma 


The Contribution of Fluorescein Angiography to the Diagnosis and 


Management of Glaucoma 
By GEORGE L. SPAETH, M.D. 


Analyzing fluorescein angiography in a 
variety of types of glaucoma, this mono- 
graph establishes the role of insufficient 
blood flow in the development of glaucoma- 
tous damage to the optic nerve. There have 
been no previous texts that have concerned 
themselves so thoroughly with this problem, 
and no previous studies that have estab- 
lished the significant differences between 
normal and pays cases in a large group 
of patients. The book is clinicaliy useful for 


its elucidation of glaucomatous cupping and 
related techniques, for suggestions regarding 
the diagnosis and management of low-ten- 
sion glaucoma, and for indications how 
fluorescein angiography may be helpful in 
determining just what kind of intraocular 
pressure constitutes satisfactory control. 

A Current Ophthalmology Monograph/ 
Robert D. Reinecke, M.D., Series Editor 

1977, about 210 pp., illus., 

about $22.50/£15.95 ISBN: 0-8089-1045-0 


Principles of Quantitative Perimetry 


Testing and Interpreting Visual Field 


By GEORGE W. TATE, JR., M.D. and JOHN R. LYNN, M.D, 


A guide for the physician-perimetrist team 
in utilizing whatever means and techniques 
arẹ most appropriate to particular patients 
to achieve the goal of high quality visual 
fields. In addition to a basic groundwork in 
clinical perimetry, the book provides insight 
into the underlying anatomy and physiology 


as well as into such experimental techniques 
as flicker, color, center-surround, and satura- 
tion perimetry. The promising technique of 
automatic perimetry is discussed fully. 

1977, about 240 pp., about $17.50/£12.40 
ISBN: 0-8089-1041-8 — 


Send payment with order and save postage plus 50¢ handling charge. 
Prices are subject to change without notice. 


U.S. customers please note: On prepaid orders—payment will be refunded for titles 
on which shipment is not possible within 120 days. 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


Please send me the following: 

——copies, Lichter/Anderson: Discussions on 
Glaucoma 

——copies, Spaeth: The Pathogenesis of 
Nerve Damage in Glaucoma 

copies, Tate: Principles of Quantitative 
Perimetry 


Check enclosed__— Bill me__ 


NAME i) Sits ee OR Pe rip 
ADDRESS 
CITY/STATE/ZIP 








New York residents please add sales tax. 


Direct all orders to Mr. Paul Negri. 
AmJOph/11/77 


ulfonamide antibacterial 
yr ocular infections* 


sodium SULAMYD 
ran iui sulfacetamide, U.S.P. 


)YPHTHALMIC SOLUTION 30%-STERILE 
YPHTHALMIC SOLUTION 10%-STERILE 
YPHTHALMIC OINTMENT 10%-STERILE 





nti-inflammatoryt/antibacterial 
1 external eye infections*T 


® 





rand of prednisolone acetate, U.S.P. 
nd sodium sulfacetamide, U.S.P. 
IPHTHALMIC OINTMENT-STERILE 
IPHTHALMIC SUSPENSION-STERILE 


due to susceptible pathogens 
drug has been evaluated as, possibly effective for 
s indication. 


sopyright ‘© 1976, Schering Corporation. All rights reserved 


tefore prescribing any product on this page, please see full product 
ntormation, brief summaries of which appear on following page. 


The Schering Family 
of Ophthalmic Products 
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antianflammatory/ anti-inflammatory/ 
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Sodium SULAMYD® 


~ brand of sulfacetamide sodium, U.S.P. 
__ Ophthalmic Solution 30%, Solution 10%, Ointment 10%—Sterile 


-INDICATIONS Sodium SULAMYD is indicated for the treatment of conjunc- 

tivitis, corneal ulcer, and other superficial ocular infections due to susceptible 
__ microorganisms, and as adjunctive treatment in systemic sulfonamide therapy 
_ of trachoma., 


CONTRAINDICATIONS Hypersensitivity to sulfonamide preparations con- 
traindicates the use of Sodium SULAMYD. 


_ PRECAUTIONS The solutions are incompatible with silver preparations. 
_ Ophthalmic ointments may retard corneal healing. Non-susceptible organisms, 
including fungi, may proliferate with the use of these preparations. Sulfon- 
amides are inactivated by the para-aminobenzoic acid present in purulent 
exudates. Sulfonamide sensitivity reactions may occur. June 1972 
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_ METIMYD” 
3 brand of prednisolone acetate, U.S.P., and sodium sulfacetamide, U.S.P. 
-Ophthalmic Suspension and Ointment— Sterile. Each mi. or Gm. contains 5 mg 
| prednisolone acetate and 100 mg. sodium sulfacetamide. 


INDICATIONS—Suspension Based on a review of this drug by the 
National Academy of Sciences—National Research Council and/or other 
information, FDA has classified the indications as follows: 

Possibly" effective: for the treatment of the following inflammatory and 
allergic conditions affecting the eyelids and anterior segment of the eye. 
EYELIDS: allergic blepharitis, blepharitis associated with seborrheic 
dermatitis and other nonpurulent forms of conjunctivitis including those 
associated with hay fever, and conjunctivitis due to physical agents such 
as foreign bodies, chemicals (acids, alkalies) and other irritants. COR- 
NEA, SCLERA, IRIS, AND UVEA: interstitial, postoperative, and scleros- 
ing keratitis; chemical and thermal burns of the cornea: corneal ulcer: 
herpes zoster ophthalmicus; phlyctenular keratoconjunctivitis; corneal 
neovascularization; scleritis; episcleritis; acute, chronic. and traumatic 
iridocyclitis. 

Final classification of the less-than-effective indications requires further 
investigation. 


g 
2 Ointment METIMYD is indicated in the following inflammatory and allergic 
-Conditions affecting the eyelids and anterior segment of the eye: 
_ Eyelids: allergic blepharitis; blepharitis associated with seborrheic dermatitis: 
_ other nonpurulent types of blepharitis. 
~Conjunctiva: allergic conjunctivitis, ie, vernal, phylctenular, and other non- 
~ purulent forms of conjunctivitis including those associated with hay fever: 
_ conjunctivitis due to physical agents such as foreign bodies, chemicals (acids. 
= alkalies) and other irritants. 
Cornea, Sclera, Iris, Uvea: interstitial, postoperative, and sclerosing keratitis; 
chemical and thermal burns of the cornea; corneal ulcer: herpes zoster 
“ophthalmicus; phlyctenular keratoconjunctivitis; corneal neovascularization. 
 scleritis; episcleritis; acute, chronic, and traumatic iridocyclitis. 
< In deep-seated infections, such as endophthalmitis, panophthalmitis, and 
- orbital cellulitis, or when systemic infection threatens, specific oral (antibiotic, 
- Sulfonamide) therapy should be employed. Local treatment may be used as 
_ adjunctive therapy. 


_. CONTRAINDICATIONS The contraindications for METIMYD are the same as 

` those for other corticosteroid-sulfonamide preparations. Topical ophthalmic 
- corticosteroid preparations and combinations are contraindicated in: early 

3 herpes simplex and the early acute stages of most other vira’ diseases of 
% 





the cornea and conjunctiva; active tuberculosis of the anterior segment of the 
eye; fungal disease of the cornea, conjunctiva and lids; acute purulent 

untreated infections of the eye which, like other diseases caused by microor- 
_ ganisms, may be masked or enhanced by the presence of the steroid: 


Eor with known sensitivity to any of the ingredients 


PRECAUTIONS Extended use of topical steroid therapy may caus2 increased 
intraocular pressure in certain individuals. In prolonged therapy, it is advisable 
| that intraocular pressure be checked frequently. In those diseases causing 
_ thinning of the cornea, perforation has been known to have occurred with the 
use of topical steroids. As with any antibacterial preparation, prolonged use 
¿may result in overgrowth of non-susceptible organisms, including fungi. If 
_Superinfection occurs, appropriate measures should be instituted. Sensitivity 
_ reactions may occur in certain individuals. If signs of sensitivity develop, 

discontinue use. 

The protracted use of topical corticosteroids in the eye reportecly has been 
rarely associated with the development of posterior subcapsular cataracts. 
January 1973, July 1973 
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~ OPTIMYD™ 

Š ANS of prednisolone sodium phosphate, U.S.P. and sodium sulacetamide. 
ULS.P, e : 

(0.5% Prednisolone Phosphate Equivalent and 10% Sodium Sulfacetamide) 

Ophthalmic Solution—Sterile 
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` INDICATIONS OPTIMYD is indicated in the following inflammatory and 
_ allergic conditions affecting the eyelids and anterior segment of the eye 
_ EYELIDS: allergic blepharitis, blepharitis associated with seborrheic dermatitis, 
-and other nonpurulent types of blepharitis, as well as spastic entropion due to 

local irritation. CONJUNCTIVA: allergic cenjunctivitis ie, vernal, phliyctenular 
_and other nonpurulent forms of conjunctivitis including that associated with hay 
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fever and conjunctivitis due to physical agents such as foreign 
chemicals (acids, alkalies) and other irritants. 


NOTE: For topical antibacterial therapy of acute purulent infection 
eyelids and conjunctiva caused by pathogens sensitive to sodium 
tamide an ointment and solutions of sodium sulfacetamide (Sodium St 
are available. CORNEA, SCLERA, IRIS: interstitial keratitis and othe 
tides; corneal ulcer; herpes zoster ophthalmicus; phlyctenular keratox 
tivitis; Corneal neovascularization; scieritis; episcleritis: acute, chyc 
traumatic iritis; iridocyclitis. 


CONTRAINDICATIONS Like other topical ophthalmic preparations 

ing corticosteroids, OPTIMYD should not be used in acute herpes simț 
tne acute stages of other viral infections of the cornea and conjunctiv 
OPTIMYD is also contraindicated in the presence of active tuberculos 
anterior segment of the eye, in fungal infections, and in untreate 
purulent infections of the cornea, lids and conjunctiva. Whenever it is ; 
ed that the infection is caused by organisms non-sensitive to sulfon 
supplemental therapy with appropriate antibiotic agents should be inc 
the infection fails to respond promptly, the medication should be discc 
and other indicated measures started. 


PRECAUTIONS Prolonged use of topical steroid therapy may ci 
creased intraocular pressure in certain individuals, and hence, it is a 
that intraocular pressure be checked at regular intervals. 

In those diseases Causing thinning of the cornea, perforation has bee 
to have occurred with the use of topical steroids. 

The protracted use of topical corticosteroids in the eye reportedly h 
rarely associated with the development of posterior subcapsular catar 
OPTIMYD should not be used in patients with known or suspected sens 
sulfonamides. If sensitivity or other untoward reactions occur, disconti 
of the preparation. Jt 


METRETON* 


brand of prednisolone sodium phosphate 
(0.5% prednisolone phosphate equivalent) 
Ophthalmic Solution—Sterile 


INDICATIONS METRETON Ophthalmic Solution is indicated for th 
ment of the following conditions. Ophthalmic: steroid-responsive inflan 
conditions of the palpebral and bulbar conjunctiva, cornea and 
segment of the globe, such as allergic conjunctivitis, acne rosacea, su} 
punctate keratitis, herpes zoster keratitis. iritis. cyclitis, selected il 
conjunctivitis when the inherent hazard of steroid use is accepted to ol 
advisable diminution in edema and inflammation; corneal injury from c 
or thermal burns or penetration of foreign bodies. 

Otic steroid-responsive inflammatory conditions of the external < 
meatus, such as allergic otitis externa, selected purulent and nong 
infective otitis externa when the hazard of steroid use is accepted to ot 
advisable diminution in edema and inflammation. 


CONTRAINDICATIONS METRETON Ophthalmic Solution should not t 
in acute superficial herpes simplex keratitis or in other viral infections 
cornea and conjunctiva, such as vaccinia and varicella. 

This drug is contraindicated in patients with perforation of a drum men 
METRETON Ophthalmic Solution is contraindicated in patients with tub 
Sis of the eye and in those with fungal diseases of ocular or auricular stru 
Hypersensitivity to a component of this medication contraindicates its 


WARNINGS METRETON Ophthaimic Solution is not effective in musti 
keratitis and in Sjogren's keratoconjunctivitis. 

Steroids should be used with great caution in the treatment of stromal 
simplex, frequent slit-lamp microscopy is mandatory. 

Prolonged use of this medication may result in glaucoma, damage to th 
nerve, defects in visual acuity and fields of vision, posterior subc: 
Cataract formation, or may aid in the establishment of secondary 
infections from pathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perforation hé 
known to occur with the use of topical steroids. 

Acute, purulent, untreated infection of the eye or ear may be masked or. 
enhanced by the presence of steroid medication. 

Usage in Pregnancy The safety of intensive or protracted use of topical s 
during pregnancy has not been substantiated. 


PRECAUTIONS Since fungal infections of the cornea are particularly p 
develop coincidentally with long-term local steroid applications. 
invasion must be considered in any persistent corneal ulceration w 
steroid is in use or has been used. 

Intraocular pressure should be checked frequently. 


ADVERSE REACTIONS Glaucoma with optic nerve damage, visual acu 
field defects, posterior subcapsular cataract formation, secondary 

infections from pathogens, including herpes simplex liberated from 

tissues, perforation of the globe. 

Viral and fungal infections of the cornea may be exacerbated by the app! 
of steroids. 

Rarely, stinging or burning may occur. Jun 
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Th New Topcon SL-3D 


-eaturing smooth, one-handed positioning and a wide 9mm 
liameter maximum aperture. 


























The new Topcon SL-3D improves upon a 
ime-proven slit lamp design. The height 
idjustment control is now located at the 
ase of the joystick to make accurate 
yne-handed positioning possible. And the 
naximum diameter of the slit has been 
ncreased to an unprecedented 9mm. 
slit height adjustment is either 
sontinuous or with a choice 

of click stops at 9, 8, 5, 3, 2, 
1, and O.2mm. Slit width is 
continuous from O to 9mm. 


[he unique vertical design of 
he Topcon SL-3D also per- 
nits the horizontal slit beam 
o be inclined up to 20° for 
1Orizontal sections. An 
idjustable fixation 
narker makes it easy 
o adapt the marker 

O your patient's 
ndividual refraction. 
And we've made the 
4ruby lens a standard 
iccessory, included in 
yur already low base price. 


[he options on the SL-3D are as 
attractive as the standard accessories. 
[here are provisions so you can easily fit a Goldman 
onometer to your instrument. And we've also developed 
2 unique and inexpensive new ‘through-the-eyepiece’ camera 
attachment, that facilitates documentary photography with 
‘esults that display a remarkable degree of clarity and resolution. 
2lease contact your Topcon dealer for more information. 


=- TOPCON 
A New Vorld of Precision Optics 


fopcon Instrument Corp.of America, 9 Keystome Place, Paramus, New Jersey 07652 


American Optical Corp 
SOFT CONTACT LENS DIV 








NOW THE , 


UNCOMPLICATED LENS 





IS MANUFACTURED BY 


AMERICAN OPTICAL CORP. 
WHAT DOES THAT MEAN TO YOU? 


The opening of our specialized manufac- 
turing facilities at Framingham, Mas- 
sachusetts has particular significance to 
your practice. Now, there is anew source 
of the AOSOFT™ (tetrafilcon A) Hydro- 
philic Contact Lens. And this is how you 
benefit. 


Patented technology, including rod 
casting methods developed by American 
Optical, provide excellent polymer stabili- 
zation and bonding. The result is a 

soft lens with consistent characteristics— 
from uniformswell rate, to optimal edging. 
Consistency is further ensured through- 
out production with a system, designed 
by our team of engineers, which incluces 
more than 150 quality control checks 
during the processing of each AOSOFT 
lens—implemented by one of every 
three members of the production staff 

of technical specialists. 


Increased production capabilities 

at Framingham provide a continuous 
and direct supply of AOSOFT lenses to 
an extensive centralized inventory. 
Maximum availability means that more 
lenses can be shipped per day, with 
effective control of distribution. The 
result is improved service for you— 
faster processing and filling of orders, 
no backorder delays, prompt lens re- 


“placement, fast and reliable delivery. 


And a nationwide network of trained 
representatives, are available to meet 
your individual needs in all areas, from 
technical assistance to administrative 


_ simplification. 
N (Refer to following page for full prescribing information) 
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Distinct pricing advantages are now 
possible. In addition to no minimum lens 
order requirements, and no handling 
charge for performance warranty re- 
placements, our pricing has been re- 
structured to your advantage as well! The 
new pricing permits you to order 
AOSOFT lenses at $35.00 each, with 
quantity purchase discounts available. 


The quality of the AOSOFT lens 
is being confirmed by your colleagues. 
The 5 Vault system allows you to fit pa- 
tients easily witha high degreeofsuccess. 
Optimal correction and visual acuity are 
achieved quickly and easily. Choice of 
either heat or chemical disinfection adds 
versatility to simplified care and main- 
tenance. Compare the AOSOFT lens 
with spin-cast and other lathe-cut lenses 
that you are using. 

Why wait! You can order today by 
sending in the convenient reply card, 
or call this toll free telephone number 
— 800-225-7465—for your nearest 
AOSOFT distributor. 

Uncompromising quality, 
Uncomplicated advantages 


(tetrafilcon A) 


HYDROPHILIC CONTACT LENSES 
..the uncomplicated soft contact lens 
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 AOSOFT “ (tetrafilcon MRDA PSN Ad 
DESCRIPTION: AOSOFT * (tetrafilcon A) Hydrophilic Contact Lensisa 


hemispherical shell which covers the cornea and mey cover aportion of 
the adjacent sclera. The lens material, tetrafilcon A, is a hydrophilic 
random terpolymer of 2-hydroxyethyl methacrylate, N-vinyl-2- 
pyfrolidone and methyimethacrylate. The polymer isa three-dimensional 
network of terpolymer chains joined by divinylbenzene cross-links. It 
consists of 57.5% tetrafilcon Aand 42.5% water by weight when fully 
hydrated in normal saline solution. 

ACTIONS: inits hydrated state, the AOSOFT “Hydrophilic Contact Lens 
is soft and pliable. When dry, the lens becomes hardane brittle. These | 
stats are completely reversible and a lens which has been permitted to 
dry oyt will recover all ofits hydrated properties when placed innormal 
saline for a period of two hours. When placed on the human cornea, the 
hydrated lens acts asa refracting medium tocompensate spherical 
ametropias. The material has a refractive index of 1.43andthelenshasa 
visible light transmittance greater than 97%. 

INDICATIONS: AOSOFT ™ Hydrophilic Contact Lenses are indicated for 
the correction of vision in persons with non-diseased eyes who have 
spherical ametropias, corneal astigmatism of 2.50 diooters or less and/or 
refractive astigmatism of 2.00 diopters or less. 
CONTRAINDICATIONS: AOSOFT ” Hydrophilic Contact Lenses are 
contraindicated in the presence of anyof the following conditions: 

(1) Acute and subacute inflammation of the anterior segment of the eye. 
(2) Any eye disease which affects the cornea and conjunctiva. 

(3) Insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any 
systemic disease which may affect the eye or be exaggerated by wearing ~ 
contact lenses. 

WARNINGS: Medications and Eye Drops: AOSOFT “ Lenses must be 
stored in an appropriate solution when off the eyes, the type of solution 
being dependent on the system used for disinfection. When the lenses are 


disinfected with the thermal disinfection system, they may be stored only 
_ iInLENSRINS® or BOIL n SOAK® Solution (sterile, buffered preserved 


saline solution). When lenses are disinfected with the chenical 
disinfection system, they may be stored only in FLEXSOL® Solution 
(sterile, isotonic buffered solution containing Adsorbobas2—a water 


soluble polymeric vehicle—and preserved with thimerosal 0.001%, 


chlorhexidine 0.005% and edetate disodium 0.1%). 
Noophthalmic solutions or medications, including hard contact lens 
solution, can be used by AOSOFT ” Lens wearers prior toor while the 


_ lenses areinplace on the eyes. Also, no solutions, including hard contact 


lens solutions, other than LENSRINS® or BOIL n SOAK® So utionor 
FLEXSOL® Solution may be usedon AOSOFT “ Lenses when they are off 
the eyes. 

Since liquids and vapors may be absorbed by AOSOFT “ Lenses, they 
should not be placed in the mouth for wetting, nor wiped with a cloth or 
tissue. 

Abrasions and Infections: lfa lens becomes lesscomfcrtable than it 
was when first placed on the wearer's cornea, the lens shculd be removed 
immediately and the wearer's eye and the lens examined ‘or the possible 
presence ofa foreign body. If any eye abrasion, ulceration. irritation or 
infection is present, or any abnormal eye conditionis observed 
concurrently with lens wear, the lens should be removed immediately and 
a physician consulted. — 

Wearing Restrictions: AOSOFT * Hydrophilic Contact Lenses should 
not be worn while swimming, Sleeping, orinthe presence cf irritating 
fumes or vapors, 

Visual Blurring: If visual blurring occurs, the lens must be removed 
until the condition subsides. 

Lens Sanitation: Patients must adhere to the recommended daily 
sanitary care procedures for AOSOFT ” Hydrophilic Contact Lenses. 
Failure to follow this procedure may result inthe development of serious 
ocularinfections. — 

PRECAUTIONS: Storage: AOSOFT " Lenses maybe stored only inthe 
appropriate storage solution: LENSRINS® or BOIL n SOAK® Solution or 
FLEXSOL® Solution dependin ng ondisinfecting methods used. if left 
exposed to air, the lenses will dehydrate, become brittle and break readily. 
lfalens dehydrates, it should be soaked in either LENSRINS®, 

BOIL n SOAK® or FLEXSOL® Solution until it returns toa soft, supple 
state. 

Cleaning and Disinfecting: AOSOFT ” Lenses must be toth cleaned 
and disinfected daily. Separate procedures and products are needed to 
clean and to disinfect. Two methods ofdisinfection, thermal or chemical, 
have been shown to be equally effective. The choice of disintection 
system should be made in consultation with your eye care practitioner 

Cleaning: Daily cleaning is necessary to remove mucus and other 
deposits which may have accumulated on the lens surface. Each time the 
lenses are removed from the wearer's eyes, both surfaces of the lenses 
must be cleaned using several drops of PREFLEX® Cleaning Solution 
(sterile solution of anonionic cleaner preserved with thimerosal 0.002% 
and edetate disodium 0.1%). Lenses must be cleaned before ‘hey are 
disinfected, as deposits on the lenses tend to harden and become more 
difficult to remove after tl@e lenses are disinfected. 

Disinfecting: AOSOFT' Lenses may be disinfected with either a 
thermal or chemical regimen. One method or the other must be selected, 
but not both. THE USER MUST NOT ALTERNATE BETWEEN METHODS. 

Thermal Disinfection Method: AOSOFT ” Lenses may beeffectively 
disinfected after cleaning with PREFLEX® Cleaning Solution with use of 
the AOTHERM™ Heating Unit For Lens Disinfectionand LENSRINS® or 
BOIL n SOAK® Solution. Fresh LENSRINS® or BOIL n SOAK® Solution 
must be used for daily storage of lenses or each time the lens ts stored. 
The AOTHERM “Heating Unit For Lens Disinfection requires distilled 
water. The AOSOFT ” Lens Storage Containers must be emptied and filled 
with fresh LENSRINS® or BOIL n SOAK® Solution just prior todisinfecting 
the lenses. 

Chemical Disinfection: Disinfection with PREFLEX® Cleanirg 
Solution, FLEXSOL® Solution and NORMOL ® Rinsing Solution(sterile 
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isotonic pine solution preserved with thimerosal 001% and 
chlorhexidine 0.005%) has also been shown to be aneffective disinfection 
system for daily care of AOSOFT “Lenses. 

AOSOFT™ Lenses must be cleaned and rinsed daily (or after wearing) 
with PREFLEX® Cleaning Solution and NORMOL® Rinsing Solution. The 
AOSOFT “Lens Storage Containers must be emptied and refilled with 
fresh FLEXSOL®* Solution each time the lens is stored. Fresh FLEXSOL*® 
Solution must be used daily for storage and disinfection. 

Warning: DO NOT MIX OR ALTERNATE THE DISINFECTION AND 
STORAGE” SYSTEMS. FLEXSOL*® SOLUTION SHOULD NOT BE USED 
WITH HEAT. 

Hygiene: Before handling the lenses, hands must be washed, rinsed e 
thoroughly and dried witha lint-free towel Cosmetics, lotions, soaps, oils 
and hand creams must not come in contact with the lenses since eye 
irritation may result. Ifhair spray is used while the lenses are being worn, 
the eyes must be kept closed until the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever fluorescein 
is used, flush the eyes with LENSRINS® or BOIL n SOAK® and wait at least 
cne hour before replacing the lenses. Too early Kepacement may allow the 
lenses toabsorb residual! fluorescein. 

ADVERSE REACTIONS: Serious cornea! damage may result from 
wearinglenses which may have soaked in hard contact lens solutions. 
Eye irritation may occur withina short time after putting ona hypotonic 
lens. Removal of the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye asa result of a patient sleeping 
with the lens on, or as aresult of wearing ahypotonic lens. Ifa lens adheres 
for any reason, the patient may be instructed to apply a few drops of 
LENSRINS® or BOILn SOAK® Solution (ifusing a thermal disinfection 


- regimen) or ADAPETTES® Cleaning and Rewetting Solution (sterile, 


isotonic, buffered solution containing Adsorbobase and preserved with 
th merosal 0.002% and edetate disodium 0.05%) (ifusing a chemical 
disinfection regimen), and wait until the lens moves freely before 
removingit. 

Clinical studies indicate that corneal edema as manifested by 
symptoms suchas rainbows or halos around light or visual blurring may 
occur iflenses are worn continuously for too long a time. Removal of the 
lerses anda rest period of at least one hour generally relieve these 
symptoms. If symptoms donot subside promptly, professional 
consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not 
normal; ifthese symptoms occur, the patient should be examined to 
determine theircause. ? 
DOSAGE AND ADMINISTRATION: Fitting: Conventional methods of 
fitting contact lenses do not apply to AOSOFT ” (tetrafilcon A) Hydrophilic 
Contact Lenses. For a detailed description ofthe fitting technique, refer to 
the Fitting Guide for AOSOFT ” Hydrophilic Contact Lenses, copies of 
which are available from: American Optical Corp., Soft Contact Lens Div. 
Southbridge, MA 01550. 

Wearing Schedule: There may be a tendency for the patient to 
overwear the lenses initially. Therefore, the importance of adhering to the 
following initial daily wearing schedule should be stressed to the patient. 


Wear Time 
(hours) 


Rest Period 
(hours) 


Wear Time 
(hours) 
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2 
2 
2 
2 
2 
1 
1 
1 
1 
1 


10 
all waking hours 


balance of 
waking hours* 


“lenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to 
assure that the patient is supplied with an AOSOFT ” Wearer's Kit and 
fully understands all care and handling instructions for the lenses. As with 
any ccntact lens, regular recall visits are necessary to assure patient 
health and compliance with instructions. 

How Supplied: Each lens is supplied sterile ina glass vial containing 
normal saline solution. The glass vial is marked with the Vault Number, 
Dioptric Power, and Lot Number. 

The AOSOFT ” Wearer's Kit is required for lens cleaning, disinfection 
and storing of the lenses. The Kit may consist of either of the following: 
Thermal Disinfection Regimen: AOSOFT “ Wearer's Kit, AOTHERM ” 
Heating Unit For Lens Disinfection, LENSRINS® Solution, PREFLEX*® 
Cleaning Solution, AOSOFT ” Wearer’s “How To" Book, 
AOSOFT ” Lens Storage Container. 

Chemical Disinfection Regimen: AOSOFT “ Wearer's Kit, AOSOFT < 
Lens Storage Container, PREFLEX® CleaningSolution, NORMOL® > | 
RinsingSolution, FLEXSOL® Storage and Disinfection System, AOSOFT ~ 
Wearer s “How To" Book. 

PREFLEX, NORMOL, FLEXSOL,ADAPETTES, and BOIL n SOAK 
are registered trademarks of Burton, Parsons & Company, Inc. 
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_ Caution: Federal law prohibits dispensing without prescription. 


® 
American Optical Cor P. < 
SOFT CONTACT LENS DIV. 30052 
Southbridge. MA 01550 | 
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“Unique Instrument Ooectivey 
Measures Irefractive Error ANG: 
Astigmatism Quicky And ACCUCIEY 
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Xocedure is more comfortable forthe 
patient, seldom requires mydriasis... 
and ine technique is quickly mastered 
oy practitioner or paramedic. 


The Rodenstock Refractometer PR 50—now distributed by 
Coburn Optical Industries Inc. —is an eccnomical instrument 
which gives accurate refractive readings and measures astig- 
matism, giving precise axis location of the correcting cylinder in 
ust a few minutes. 

By quickly measuring the degree of refractive error, the Radenstock 
Refractometer PR 50 greatly shortens tha time for objective 
refraction...allows practitioner or paramedic to serve patients 
more conveniently. 


Rodenstock Refractometer. PR 


Write or call for demonstration anc information (800) 446-4831. In Virginia call collect (804) 526-1027 
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Cobum— your source for oot ea an aaa Silo 
all Rodenstock instruments | PO.BOx351 i 
Coburn is now distributor for all Rodenstock Ophthalmic | į Petersburg, Virginia 23803 
Instruments as well as for Rayner Intraocular Lenses. | Gentlemen, ; PERE 
i i j ease arrange agemons rationo e Rodenstoc 

Service is available on all Rodenstock Irstruments. : Raivaptameter PR 50 in my offiee, yi 

| 
\ | 
| 
“42. Coburn Ontical Industries Inc. | 





Seven ways you can save, 





meter. Full 90- Maximum selection of 
\ \y degree inclina- : ' a d 
: tion. External pin or additive lenses. Plus 
power and axis LAL TULS and Minus cylinder 
readings. EH Hii jisi. trays available 
American-style wo a LL separately. 
cross-line j Pe : 
target. 


w 
<r A Marco Lens- Marco Custom Deluxe Trial Set. 
e. 


Marco Projec- 
tion Perimeter. 
Advanced cesign. 
Exclusive auto- 
matic marking 
system with 
manual over- 
ride control. 


Marco Keratometg 
One position instr 
ment. Brass and 
stainless steel mo 
ing parts. Fits 

all standard 
instrument 

trays. 


S 
C 
> 


A 
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Marco puts the 


Marco II-B Slit 
Lamp. Basic slit 
lamp for all pro- 
fessionals. 
Marco V Slit Lamp. EEN Quality instru- 
Superb optical qual- eee. mentation 
ity. Single-handed | “Se with wide range 
horizontal/eleva- s of accessories. 
tion control. MiĦHi- 
meter slit length 
adjustment. Easy-to- 
reach tilt mech- 


anism. 


Ripe aa fini Pri. Forseasoned practitioners to grad- 
Aluminum construction. Finger- uates in residency, Marco has a 
tip controls. Additive effective product for every need. And Marco 
power posute. delivers what it promises: Supe- 
rior optical quality at prices that 
invite comparison. 
For complete information on in- 
struments shown and other fine 
Marco products, write today for a 
free catalog. Or contact your 
nearest authorized Marco distrib- 
utor. He'll be happy to arrange a 
free demonstration. 





1/7] 4 MARCO 


Where Seeing Le Believing 
1409 San Marco Boulevard / P.O. Box 10157 
Jacksonville, Florida 32207 / 904 / 396-4210 
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March 2nd, 3rd and 4th, 1978 


The Marriott Moror Hotel 
City Line. Avenue and Monument Road 
Philadelphia, Pennsylvania 19131 


Symposia In: 
Motility— Donelson R. Manley, M.D. | Cornea—Peter Laibson, M.D. 
Robison D. Harley, M.D. Juan J. Arentsen, M.D. 
John S. Hermann, M.D. Claes DohIman, M.D. 
David A. Hiles, M.D. Richard Keates, M.D. 


Michael Lemp, M.D. 


Workshops In: 
Glaucoma Phaco-Emulsiacation 
Oculo-Plastics Neuro-Ophthalmology 
Retina Intracameral Lenses 
Refraction Malpractice 
Contact Lenses Paramedical Assistants 
Uveitis Scientific Exhibits 


80 Exhibit Spaces Available 


The Bedell lecturer will be Frederick C. Blodi, M.D., Professor and 
Chairman, Dept. of Ophthalmology, University of lowa. 


An A.M.A. 16-hour Accredited Course for Continuing Medical 
Education in Category 1 
Registration Fee! $75 Practicing Ophthalmologists 


Inquiries should be addressed to Oram R. Kline, Jr., M.D., Chairman 
Annual! Clinical Conference Committee. 
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Coaptation 


oe 


Jur Wet-Field Coagulator keeps a versatile 
amily of precision forceps—a growing family: 
traight and curved iris forceps; Adson forceps 
or ophthalmic plastic surgery; coaptation for- 
‘eps for sutureless closing of the conjunctiva, 
ind the intraocular probe for retinal bleeders. 
\ll offer benefits in precision, speed, anc mini- 
num trauma to adjacent tissue. 


[he coaptation forceps, for example, have 
iramatically speeded the closure of the fornix 
r limbus base flap after a cataract procedure: 
)ne group reports completing the procedure 
outinely in 20 to 80 seconds by “spot welding” 
he tissue. Less patient discomfort was noted 
luring healing, and final healing was considered 
quivalent to suturing. pF 
Net-Field coaptation forceps have highly ! 
polished tips to resist accumulation of coagu- | 
ated material. In fact, the wet field enhances | 

| 

| 

| 

| 

| 

| 

| 

| 





C Cali ms to arrange a demonstration of the , 
Wet-Field Coagulator and its forceps. 














heir basically low-temperature, low voltage Name ‘ ny 
operation. ; Anas | 
We'd be pleased to demonstrate the Wet- on 
Field Coagulator system and answer any ea 
questions about thei? recent use in eye work. Telephone 


Simply send us the coupon. Or call toll free: 
800-225-0462. Mentor Division of Codman, 
Randolph, Mass. 02368. 


©1977 Codman & Shurdeff,'Ine oe 






DIVISION 





It took over four Pipi to develop 
but the result is clear 


The making of an intraocular 
lens entails more than simply shaping 
a piece of plastic into a lens. 
it requires the concerted efforts of a 
specialized group of people, possessing 
an indepth knowledge of optics, plastics, 
tool design, and quality control. 
lolab has assembled such a group 
of specialists, who through their i 
own efforts and the efforts —— 
of supporting production ~—_, 
personnel has brought to 
the profession a lens 
fashioned with the expertise 
of the highest state of the art. 
lolab has and will continue to strive 
in providing a service to the physician 
that will afford the patient the maximur 
in comfort andvisual acuity. 


silah 
E | CORPORATION 
The Precision Optics People 
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560 West Terrace Way, San Dimas, California 91773 
Telephone Toll Free: 800/854-1761 In California Call Collect: 714/599-8347 





\ Model No. 91 “Choyce” style lens with unsurpassed uniform flatness 















Dn ne or vo Naas instillations— 
li interrupted 24-hour control 


| on Minimize intraocular pressure 
“pet iks— whether they occur during 
the day or duringcriticalearly 

ne hour. 


backed /by tivo decades of clinical 
F $ lecess as a longer-acting-not more 
/ nt-nnoti. 


SPHOLINE IODIDE is 
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In four available concentrations- 
to satisfy mdividual patient 
requirements. 


o Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength—which probably has no 
greater potential for side effects than 
pilocarpine. 

g Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0. 25% 
when recuired. 


Note: Afterreconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 





atriophate odide. 
jhthalmic Soo 
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itor for topical use- A “ee Be 
indications: ME ack operi- angle PRE, ae 
Subacute or chronic angle-closure glaucoma after iridectom 


where surgery is refused Or contraindicated. Certain ee ia 


secondary types of glaucoma, especially glaucoma 
Cataract Surgery. ~ ; A 
Accommodative esotropia — Concomitant esotrapias min 
significant accommodative component. 
Contraindications: 1, Active uveal inflammation. ee 
2. Most cases of angle-closure glaucoma, due tothe p p ; 
of increasing angle block. | 
3. Hypersensitivity to the active or inactive ingredients. - . 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 


has the absence of adverse effects on the fetus or on the respira- 


tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if afall, Prior to or dur al 
receiving antic Vester 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating cor with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis. because of possible adverse additive 
effects. 

Precautions: 1 Gonioscopy is recommended prior to imitiation. 
of therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur —. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts ‘ora =~ 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities - 
occur. 

5. Patients receiving PHOSPHOLINE IODIDE who ére ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants _ 
manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the em ein orskin. During - 
periods of exposure to such pesticides, the ing of rospiratory, 
masks ve frequent washing and clot hing l changes maybe 
a visą i EN, : NSD we K 
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WORLD’S 
STANDARD 


¢ Continuously researched, 
Clinically tested and 
improved 


£ s S A 4 ti he 


e Used in excess of 200,000 
surgical procedures over 
the past 15 years 


e For both intrascleral and 
episcleral procedures 











_ #287 TIRE 


Double packaging for 
maximum sterile integrity 


and easy identification ye 


#279 TIRE 


#280 TIRE 
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*240 BAND PLANTS FOR SECURING ¢ 
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MEDICAL INSTRUMENT X 3 
RESEARCH ASSOCIATES, INC. ; 
87 Rumford Avenue, Waltham, Massachusetts 02154 3 
Telephone (617) 894-2200 - Telex 94-0533 3 
Please send complimentary reference wall chart to: 3 
1 EE hs ae a Pe ae i i 
Hospital or Clini 
Address 
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Wall charts also available from Storz Instrument Company 
3365 Tree Court Industrial Bivd., St. Louis, Missouri 63122 
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FELLOWSHIPS AVAILABLE IN 
PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTROCULAR LENS 
IMPLANTATION 
Beginning in 
January and July, 1978 


Under the direct supervision 
of 


DONALD L. PRAEGER 
MD., F.A.C.S. 
Director of Cataract Surgical Service 


The New York Medical College 
Westchester County Medical Center 


Valhalla, New York 10595 


Interested parties please contact: 


MRS. TERRI ROSE, R.N. 
Secretary to the Fellowship 
Committee 
C/O DONALD L. PRAEGER, M.D., 
F.A.C.S. 
9 Fulton Avenue 
Poughkeepsie, New York 12603 


Re: Cataract and Implantation 
Fellowship 
(914) 454-2510) 


Accepting Applicants for 
1978 and January and July, 1979 


AMA Accredited Fellowship 





NEOSPORIN' 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units, neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene compound, sodium chloride 
and purified water 


NEOSPORIN 
Ophthalmic 
Ointment Sterile 
(Polymyxin B- 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5.000 Units; zinc baci- 
tracin 400 Units: neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components. 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin. 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


Badd Burroughs Welicome Co. 
Research Triangle Park 
Apiece North Carolina 27709 
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DAYTIME and NIGHTTIME 


Round-the-clock therapy 
for Superficial 
External Shier Infections 


For daytime use, the clear solution does not blur visio For nighttime use, the 
ointment provides prolonged contact with the infection In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effeccive against a wide range of 
gram-negative and gram-positive bacteria. Efficacy nas been proven in millions 


NEOSPORIN NEOSPORIN 
Ophthalmic Ointment 


Ophthalmic Solution 











Sterile | Sterile 
(Polymyxin B-Neomycin- _ (Polymyxin B- Bacitracin— 
Gramicidin) j 


~ Weosp 
AUTO: z -n r 


ee me 


Burroughs Wellcome Co. oe 
Weticome 


Research Triangle Park 
North Carolina 27709 





adjacent page for brief prescribing information 
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THE 
MOIST- 

OUR- 
S-ER 


FOR THIRSTIER EYES 


When dry-eye complaints become chronic or severe, 
consider the refreshing, longer-lasting comfort of 
Liquifilm® Forte. More than just a tear substitute, 
Liquifilm Forte offers enhanced ocular lubrication 
for hours of soothing relief from the symptoms of 
grittiness, dryness, burning, and irritation due to 
keratoconjunctivitis sicca. 












Liquifilm Forte contains dextrose and 3% polyvinyl 

alcohol, the unique plastic polymer with both lipo- 

philic and hydrophilic propert:es. Thus, it has an 

affinity for hydrophobic surfaces of the cornea as 

well as for the aqueous. It thickens and stabilizes the 
precorneal tear film, maintains a protective film over i 
the entire cornea, and acts as a barrier to evaporation 

from the corneal surface. Hid 


And dextrose is included to enhance viscosity without wl 
creating the usual adverse effects of stickiness, A 
crusting, or blurring associated with other viscous 
solutions. 





Recommend Liquifilm Forte...the moisturizer that 
dry eyes thirst for. 


Liquifilny Forte 


ENHANCED OCULAR LUBRICANT 


Al IERGAIN Pharmaceuticals 


Irvine, California, U.S.A./ Pointe Claire, P. Q., Canada 


Iod y^ surgeon g t- support 
from reliable sources 


» lo stay current with 
advances in ophthalmology, 
you study the technical 
literature. 

And when you’re 
evaluating surgical 
equipment, it’s wise to ask 
some probing questions 
about the company behind 
the product. For example: 

Do they have the 
resources, and the long- 
term commitment to back 
their promises? 

If requested, will their 


representative be at your side training classes? 


Š 


during the initial surgical 
experience? 

Do they provide a 
comprehensive orientatior 
course for O.R. personne!— 
and show them proper 
equipment set-up, functions 
and precautions? 

Do they have a highly 
qualified field service organ- 
ization to provide assistance 
promptly? 

Do they encourage, and 
support, early and follow- 
up surgeon-sponsored 











Do they rush supplies 
when you need them ` 
tomorrow? j 

Do they compromise 
on quality? 

A company that 
maintains these high stan- 
dards of excellence deserves 
your support. No matter 
which company it is. 

Cavitron Surgical 
Systems, Division of Syntel, 
Inc., 1902 McGaw Avenue, 


Irvine, CA 92714, U.S.A., 
a Tel: 714/557-5900. 


™ 


CAVITRON SURGICAL SYSTEM 





OPTYE. The frame for comfort and’healtk 
Optyl is a revolutionary new material 
or eyeglass frames. 
Hypoallergenic, 





nert, dnd lightweight. Optyl is so advanced 
shat similar epoxy resins have been used 
- medically for body implants. . 
Optyl reduces patients’ problems! 





CONTAGT DERMATITIS... 

Constamt aposition of certain eyeglass frame ma- 
terials may sensitize the skin and lead to con- 
tact dermatitis. In particular, cellulose acetate 
ester pastic (a common frame material) may 
not only produce irritants but also cause aller- 
gic reastions. With more inert materials there is 
less of a chance of a sensitivity reaction. And 
Opty. is almost completely inert biologically. In 
clinica. studies of Optyl’s allergenic potential, no 
skin irritation or contact dermatitis developed. 


PRESSURE NECROSIS... 

Continuous pressure from eyeglass frames may 
result in mild to severe pressure necrosis simi- 
lar to decubitus ulcers (“bed sores”). The ex- 
ten: te which pressure necrosis may occur is in- 
fluenced by the intensity and distribution of 
pressure and the duration of the exposure. Al- 
thcugh the duration of exposure is usually lim- 
itec by patient discomfort, severe point pressure 
of even short duration can damage cutaneous 
and underlying tissues. Optyl minimizes this 
threat, because of its light weight as compared 
to other common frame material. 


DESTRUCTIVE SECRETORY INTERACTIONS.. 
Eysdass frames are subjected to a continual 
flow of facial glandular secretions. The sweat 
gland secretions are mostly water, with approx- 
imately 1% protein, lactate, uric acid, chloride 
and sodium electrolytes. The pH is slightly 
acidic. The sebum secreted by the sebaceous 
giands contains a large number of both com- 
mon and unusual lipids, including triglycerides, 
waxy esters, cholesterol, ang squaline. Over a 
perd of time, as these secretory products react 
with cellulose acetate material, marked destruc- 
tioc occurs. However, because of its inert char- 
acteristics, Optyl minimizes reactions. 


Reference: Jordan, W.P. Dahl, M.V.: Contact Dermatitis from Cel- 
lulose Ester Plastice. Archives of Dermatology 105:880, 1972 
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RETINPHOT 
FUNDUS 
CAMERA 


2 


Compact camera for fundus color and 
fluorescein photography 


Provides photographs of the living fundus 
oculi in color and black and white, with 
short exposure times of approx. 1/250 sec. 
Extreme brightness due to new, unique 
design. 35mm pictures have a diameter of 
24mm and 2.8 power magnifications. 
Electronic. flash, motor drive and 
automatic program unit available 
for fluorescein angiography. 


CLINICAL SURGERY 
MICROSCOPE 
MODEL II 





Superior performance with unequalled 
economy 

For the examination and photographic 
documentation ef finest structures in 
ophthalmic and microsurgery. Fast 
magnification changing, daylight and 
contrast filters, individual eyepiece 
focusing, photographic equipment with 
electronic flash unit. Supplementary lenses 
for distances of 300 mm and 400 mm. 


international Micro-Optics 
5 Daniel Road East, Fairfield, New Jersey 07006 


Jenoptik Jena G.m.bD.h. GDR-69 JENA, Car - Zeiss Strasse | 


MRE 


SOURCE 






for Ophthalmic Instruments 


IRIS 
CAMERA 





SLIT LAMP 
MODEL 69 







“ies. 


RE 





Stereo Photography on 35mm split- 
frame image 


For recording anterior segment findings. 
High resolution Stereomicroscope for 
observation and photography. Simple 
change allows choice of stereo and mono 
photographs. Magnifications for 
observation up to 64x. Image size in mono is 
24mm; in stereo, two images of 15mm each 
diameter on 35mm slide. 





The economical all-method silt lamp 


Employ all known methods of slit-lamp 
techniques with operating ease and 
comfort. Brilliant optical perormance. Five 
magnifications, from 2x to 32x. Rotatable slit 
image. Aperture diaphragm increases 
depin of field. Microscope ss permanently 
adjusted. Fixation lamp provides superior 
flexibility. 












Write for Free Catalog. 


JENA 





REMOTE CONTROL 
SURGERY MICROSCOPE 310 


The new standard for microsurgery 
Completely new design features two 
stereomicroscopes with swivel-type vertical 
mounting, high intensity central illumination. 
Lamp-housing with Halogen lamp is outside 
operatcr’s working range. Magnifications from 
4x to 40x. Remote control nagnification 
changer permits varied magnification at 1:10 
ratio. Constant brightness at all magnifications. 
Two slit stops of fixed widths provide bright-up 
facility for the surrounding field. Slit image can 
be moved across the field. Heavy duty floor ° 
stand, remote focusing system and unique 

magnetic control clamping devices. 





You saw ft at the 
American Academy of Ophtaimology 


(201) 227-6767 and Otolaryngology 


Exclusive U.S. Distributor aus JENA 
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\ significant contribution | 


The Peyman Vitrophage with 
the truly disposable cutters. 





000 Vitrophage is a self-contained mobile V4000 Vitrophage is portable for facilities 
t for use in vitreous surgery. having compressec air and vacuum sources, 


e Peyman Vitrophage with the instant on/off, 
tting/vacuum system is the only instrument with the 
uly disposable cutters”. 


de angle cutters and standard cutters are prepackaged, 
rile and ready for your immediate use in such 

»cedures as Vitrectomy (Pars Plana), removal of 
itaractous Lens with Moderate Sclerosis and for 
lergency treatment. 


e elimination of disassembly, resterilization and 
assembly allows you to utilize your time and facilities to 
ater advantage. Disposable Handpiece 


P terile T 
r further information call (213) 352-5955 repackaged in Sterile Tray 








Peyman Vitrophage 
IKS 





A Division of David Kopf Instruments, 7327 Elmo Street, Tujunga, California 91042 U.S.A. 





3 reasons why this three-volume, 
audio- visual package can be 
mnn an important tool 
. ROA = in your continuing: 















ian education 

ac ula 
i x @ beautiful full-color 
Sut OF and black-and-white slides 
@comprehensive corresponding 
cassette tapes 
@ authoritative monograph 
summaries with references for 
additional readings 









Sights and Sounds 
in Ophthalmology 


A Slide-Tape Presentation of the Retinal Vascular Center, Wilmer Institute 


The Retinal Vascular Center at the Wilmer Institute has NEW VOLUME III! THE OCULAR FUNDUS IN 
one of the largest and most diversified programs in this NEU RO-OPHTHALMOLOGY. By Neil R. Miller, M.D. 
country for patients with retinal vascular and macular and Stuart L. Fine, M.D. December, 1977. Approx. 86 
diseases. And this exceptional educational package pages, 5%” x 9%”, '2 one-hour cassettes, and 100 


presents —in a direct and graphic manner —the insights 35-mm slides. About $150.00. 
gained at the center. Surely this eminently practical tool 
deserves your consideration. 

Why not join your many colleagues in a totally 
unique learning experience —see and hear Sights 
and Sounds in Ophthalmology firsthand! 


Volume II! RETINAL VASCULAR DISORDERS: 
Diagnosis and Management. By Stuart L. Fine, M.D.; 
Arnall Patz, M.D.; and David H. Orth, M.D. December, 
1976. 86 pages, 6%” x 10%", 3 one-hour cassettes, 
and 100 35-mm slides. Price, $125.00. 


Volume |! DISEASES OF THE MACULA. By Arnall 
Patz, M.D.; Stuart L. Fine, M.D.; and David H. Orth, 
M:D. 1976, 68 pages, 6%” x 10%”, 

2 one-hour cassettes, and 100 35-mm slides. 
Price, $125.00. 


.. and five ways to discover how 
leading authorities diagnose and manage 
a wide range of ophthalmologic disorders 


| 


A New Book! INTERPRETATION OF FUNDUS 
FLUORESCEIN ANGIOGRAPHY. By Howard 
Schatz, M.D. ; Thomas C. Burton, M.D.; Lawrence A. 
Yannuzzi, M.D. ; and Maurice F. Rabb, M.D. Authorities 
in the field show you precisely how to use the fluorescein 
angiogram for differential diagnosis. The first of two 
sections describes history and basic principles o7 fluores- 
cein angiography, then discusses equipment, photo- 
graphic development techniques, anatomy, histology and 
normal angiography. The remainder of the book ex- 
plains an easy-to-use method of angiographic interpre- 
tation. The authors show how to recognize abnormal 
fluorescence and take you through all diagnostic pos- 
sibilities indicated by subtle differences in angiographic 
appearance. Highlights include: a summary chart for 
differential diagnosis, angiograms, and case histories 
which illustrate all disorders discussed. November, 1977. 
Approx. 640 pp., 1,243 illus. About $72.50 


New Volume IX! NEURO-OPHTHALMOLOGY: 
Symposium of the University of Miami and the 
Bascom Palmer Eye Institute. Edited by Joe! S. 
Glaser, M.D.; with 33 contributors. Ninth in a successful 
series of clinical symposia, this new volume consists of 
19 papers which represent the most up-to-date research in 
neuro-ophthalmology. Throughout, emphasis is on topics 
of clinical significance. Among the many outstanding 
discussions are: Dr. Nobel David’s chapter on Amarousis 
Fugax and Dr. Robert Daroff’s chapter on evaluation of 
vertigo and dizziness. Other topics of interest include: 
microsurgery of the sellar region, assessmert of intra- 
coronal steroids in the treatment of retrobulbar neuritis, 
and saccadic eye movements in myasthenia ocular mus- 
cle paresis. Why not reserve your copy today?. 
December, 1977. Approx. 272 pp., 213 illus. 

About $34.50. 


A New Book! CURRENT DIAGNOSIS AND 
MANAGEMENT OF CHORIORETINAL DISEASES. 
Edited by Francis A. L'Esperance, Jr., M.D. with 43 con- 
tributors. Now you can share the clinical experiences 
and knowledge of 43 world-renowned authorities in 
chorioretinal disease. Their detailed, well-illustrated dis- 
cussions investigate diagnostic and management proce- 
dures for all pertinent disease entities. They focus on six 
major categories: instrumentation and pathology; peri- 
pheral retinal diseases; diabetic retinopathy. macular 
diseases; complications of photocoagulation therapy; 
and advanced technical uses of photocoagulation. More 
than 700 illustrations highlight the text. April, 1977. 594 
pp., 708 illus., including 1 color plate. Price, $62.50. 


New 3rd Edition! von-Noorden-Maumenee’s 
ATLAS OF STRABISMUS. By Gunter K. von Noorden, 
M.D. This respected reference offers up-to-date, author- 
itative guidance *or diagnosing complex strabismus 
problems. It combines the expertise of Drs. Gunter K. 
von Noorden and A. Edward Maumenee, both inter- 
nationally renowned authorities in the field. Emphasizing 
clinical application throughout, this 3rd edition includes 
new materia or fundus appearance in cyclodeviation, 
estimation of generated muscle force, differential diag- 
nosis of abducens palsy in young children, and 
generalized fibrosis of extraocular muscles. You'll 
appreciate the book’s convenient format—procedures 
appear on fre left-hand page, illustrations on the right. 
July, 1977. 240 pp., 520 illus. Price, $31.50. 


New 2nd Edition! STEREOSCOPIC ATLAS OF 
MACULAR DISEASES: Diagnosis and Treatment By 
J. Donald M. Gass, M.D. Consult this expanded new 
edition for current advice on differential diagnosis, 
prognosis and treatment of patients with loss of vision 
due to maqular disease. Dr. Gass correlates clinical 
appearance with fluorescein angiographic findings and 
uses a wealth of illustrative material to clarify discus- 
sions. The book begins with chapters on the normal fun- 
dus, then systematically explains all diseases affecting 
the choroid, pigment epithelium, retina and vitreous in 
the macular region. Expanded by more than 100 pages, 
this revision features a new chapter on photocoag- 
ulation, along with 400 new black-and-white photo- 
graphs, sereo fundus photographs in color, photo- 
micrographs and schematic drawings. April, 1977. 

424 pp., 951 illus. and 133 sterescopic views on 19 
View-Masier® reels keyed to labeled drawings and figs. 
(Viewer not included). Price, $65.00. 


ORDER BY PHONE! 

Call (800) 325-4177 ext. 10. In Missouri call collect — 
(314) 872-8370 ext. 10. 9 am to 5 pm (CST), Monday 
through Friday. 


MOSBY 


TIMES MIRROR 


THE C V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
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AMERICAN JOURNAL OF OPHTHALMOLOGY a 
e Ss 
Mid-Winter CONTACT and 
Contact Lens Association 
Friday, January 20 through Sunday, January 
(Registration will start Thursday, January 19, 1978, 5:00 p.m. 
OLIVER H. DABEZIES, JR., M.D., F.A.C.S., 
Chairman 
TENTH CONRAD BERENS MEMORIAL LECTURE 
SAIICHI MISHIMA, M.D. 
Chairman and Professor of Ophthalmology 
Tokyo University, Tokyo, Japan 
PHARMACOLOGY OF OPHTHALMIC SOLUTIONS 
SYMPOSIA 
Prolonged Wearing of Contact Lenses Aspheric Multifocal Contact Lenses 
Perry S. Binder, M.D., Chairman: Dwight Cavanagh. Kenneth |. Michaile. M.D. 
M.D.: George O. Waring, M.D.; Edward Shaw. M.D. z , 
Multifocal 
FDA And Contact Lenses Soak abet E E PPY AORNANIS, ETATON 
B yii deh Frank J. Weinstock, M.D. 
a sk oy Ra ees Armageddon Ophithalmologicum Revisited 
Alternatives Available to the Presbyope and Aphake Whitney G. Sampson, M.D. 
Frank J. Weinstock, M.D. Soft Lens Disinfection 
Types of Bifocal Lenses and Principles of Their Use Oliver H. Dabezies, Jr.. M.D., Chairman; Kiran 
Mr. Joseph W. Soper Randeri, Ph.D.; John M. Szobosick, Ph.D.: Murray J. 


Sibley, Ph.D.; Sy T. Trager, Ph.D.; Gerald Feldman, 


Crescent Seg Bifocal Fitting Techniques Ph.D.: Joseph Krezanowski, Ph.D. 


George Jones, M.D. 
INTRAOCULAR LENS PROGRAM 


Basic Considerations IOL Implantation in a Small Clip Lens 
Harold Stein, M.D., Moderator Community Marvin Kwitko, M.D. 
Patient Selection—Contacts or IOL Paul Honan, M.D. One Loop 
Harold Stein. M.D. Quality Control—Basic Intormation Manus Kraft, M.D. 
Intraocular Lenses in Children: An G. Peter Halberg, M.D., Moderator Pre- and Post-Operative Routine 
Analysis of Results of 18 Eye Surgical Techniques for Various Instruction of OR Personnel 
Surgeons Implants An Overview of Methods of Fixation 
Jerry W. Marda, M.D. and John Jack Hartstein, M.D., Moderator Kenneth Hoffer, M.D. 
Sheets, M.D. Medailion—Intracapsular & Future 
Unilateral Aphakia Extracapsular Richard Troutman, M.D., Moderator 
Oliver H. Dabezies, Jr., M.D. Jack Hartstein, M.D. Complications—Potential Pitfalls of 
Patients Who Should Not Have IOL 4-loop Brinkhorst Lens Intraocular Lens Implantation 
Herbert Kaufman, M.D. Herve Byron, M.D. Richard Kratz, M.D., Moderator; 
Eyes in Which IOL Should Not 2-loop Brinkhorst Lens Robert Azar, M.D.; Herve Byron, 
Be Used Richard Kratz, M.D. M.D.; Jack Hartstein, M.D. 
Herbert Kaufman, M.D. Copeland Lens Techniques Involved in Intraocular 
Conservative View Morris Osher, M.D. Lens Power Calculations 
Jorge Buxton, M.D. Choyce Lens Richard Brinkhorst, M.D. 
Liberal View Robert Azar, M.D. and Jerald The Choyce Anterior Chamber 
Dennis Shepard, M.D. Tenrant, M.D. Implant Lens 
Medico-Legal Consent Fedarov Lens Jerald Tennant, M.D. 
Herve Byron, M.D. Marvin Kwitko, M.D. 


FREE PAPERS 
i OPTIONAL OPHTHALMIC PRACTICE MANAGEMENT SEMINAR 


Immediately preceding the Midwinter Contact and Intrcocular Lens meeting, there will 
be an all day Ophthalmic Practice Management Seminar on Thursday, January 19, 1978. 















No Additional Registration Fee for the Practice Management Seminar . 
See Second Following Page for Detailed Program Information 
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INTRAOCULAR LENS MEETING 


of Ophthalmologists, Inc. 


22, 1978, Sahara Hotel, Las Vegas, Nevada 
Meeting will start Friday at 9:00 a.m. and will end Sunday at 1:00 p.m.) 


G. PETER HALBERG, M.D., F.A.C.S., 
Secretary 





DISTINGUISHED VISITING LECTURER 
PROFESSOR DR. JOSE BARRAQUER 
Director, Instituto Barraquer, Bogata, Columbia 
SURGICAL CORRECTION OF APHAKIC HYPERMETROPIA 






CONTACT LENS COURSES 


R. Linsy Farris, M.D., Director of Course Program 


Extended Wear of Contact Lenses 
Directors—Perry S. Binder, M.D. and Edward Shaw. MC. 
Management of Cornea! Problems and Contact Lenses 
Director—Robert A. D Amico, M.D 
Basic Fitting of the Bausch & Lomb SOFLENS Contact Lens 
Directors—Ellis Gruber, M.D. and Charles O. Titus. MD 
Instructor—L. Dean Clements 
Management of the Contact Lens Problem Case 
Director—G. Peter Halberg, M.D. 
Soft Contact Lens Fitting with Custom Design Lenses Hard 
Contact Lenses 
Directors—Paul R. Honan, M.D. and Herschel! H. Boyd M.D. 
Instructor—William Billingsley 
Current Status of Contact Lenses in Canada 
Director—John F. Morgan, M.D. 
Instructor—Harold A. Stein, M.D 


The Management of Aphakia with Contact Lenses 
Director—Perry Rosenthal, M.D. 


Review of Hard & Soft Lens Technology 
Director—Joseph W. Soper 
Instructors—Kenneth V. Swanson; Frank B. Sanning; Ralph T Sutton 
Jack W. Moore 


Bifocal & Multifocal Contact Lenses for the Presbyope & Aphake 
Directors—Frank J. Weinstock, M.D. and Abraham Schlossman. M.D 
Instructors—George Jones, M.D.: George Pugh, M.D; 

Carolyn Schlossman; Norman Schmid, Sr.; Charles E Clevenger, M.D.: 
Ronald Akashi, M.D.; Kenneth Michaeile, M D. 





REGISTRATION FEES: 


$150.00 MEMBER PHYSICIAN 

$200.00 NON MEMBER PHYSICIAN 

$125.00 RESIDENT PHYSICIANS IN 
OPHTHALMOLOGY (Must be identified in writing 
by the Chairman of the Department) 
TECHNICIAN EMPLOYED BY 
OPHTHALMOLOGIST (Must be identified in 
writing by the employing ophthalmologist) 

ALL OTHERS 


$150.00 


$225.00 


SECOND ANNUAL THEODORE E. OBRIG 
MEMORIAL LECTURE 
KENNETH SWANSON 


Past President, Contact Lens Society of America 
APPROACHES TO PROBLEM SOLVING 


Present Status of Silicone Lenses 
Director—Chester J. Black, M.D. 
Instructor—J. L. lippman, M.D. 

Aphakia-Lens Choice & Management 
Director—Rosert J. Crossen, M.D. 
Instructor— Thomas R. Mazzocco, M.D. ' 


Therapeutic Scleral Shells & Plastic Surgery 

Director—Herber L. Gould, M.D. 

Instructors—John W. Espy, M.D.: Pierre Guibor, M.D.; Marsha Guibor, 

Ocularist: Leroy G. Meshel, M.D. 
Vault Theory of Fitting & Experiences with UCO Optics Aquafiex 
Hydrophilic Contact Lens 

Dırector—Elits Gruber, M.D. 

Instructors—Stamley Gordon; Perry Rosenthal, M.D.; Harold Stein, M.D. 
Keratoconus 

Director—Ftank B. Hoeflie, M.D. 

Instructors—Jorge N. Buxton, M.D. and James Koverman 
Specialized Techniques of Lens Fitting 

Director—Jeseph W. r 

Instructors—James C. Tannehill; Vernon R. Lamb; William McGuire 
The Use of Therapeutic Soft Contact Lenses 

Director—Edward Shaw, M.D 

Instructor—obert G. Webster, M.D. 
How to Replace Bilateral Aphakic Contact Lenses with Suitable 
Spectacles 

Director—Fobert Welsh, M.D. 
Clinical Aspects of Fitting the Hydrocurve Lens 

Director—James R. Russell, M.D. 

Instructors—Geraid Feldman, Ph.D. and Susan Savage 






Please Make Your Check Payable To: 


CLAO Mid-Winter Seminar 
and forward to: Paul R. Honan, M.D. 
Treasurer, CLAO 
P. O. Box 588 
1720 North Lebanon Street 
Lebanon, Indiana 46052 


FREE COCKTAIL è FREE WINE TASTING PARTY e CHAMPAGNE BRUNCH ON SUNDAY 
COMPLIMENTARY BREAKFAST AND LUNCH ON FRIDAY AND SATURDAY 


A special room rate has been arranged with the Sahara Hotel. For room reservations only, write to the 


Sahara Hotel, Las Vegas, Nevada 89114. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


‘PRACTICE MANAGEMENT SEMINAR PROGRAM 
Thursday, January 19, 1978 
Herschell H. Boyd, M.D., Chairman 


OPENING REMARKS 


Oliver Dabezies, Jr., M.D. 
Chairman, Mid-Winter Meeting 


G. Peter Halberg, M.D. 
Outgoing President 


Jack Hartstein, M.D. 
CLAO President 


H. H. Boyd 
Chairman, Practice Management Seminar 


SYMPOSIUM ON DISPENSING 
CONTACTS 


Herve Byron, Chairman 
Forms and Literature 
Herve Byron, Englewood, New Jersey 


Ancillary Help 
Richard Kratz, Van Nuys, California 


Method of Dispensing 
G. Peter Halberg, New York, New York 


Various Lenses 
Joseph Baldone, New Orleans, Louisiana 


How To Do it 
Hugh Minor, Everett, Washington 


Office Procedures 
Malcolm McCannel, Minneapolis, 
Minnesota 


SYMPOSIUM ON USE OF 
ANCILLARY PERSONNEL 
Harold Stein, Chairman 


Patient Scheduling 
Jack Hartstein, St. Louis, Missouri 


Patient Logistics 
Harold Stein, Toronto, Ontario 


Large Staff 
Elliott Blaydes, Bluefield, West Virginia 


Office Procedures 
Richard Kratz 


Simple Collection Procedure 
Paul Honan, Lebanon, Indiana 


Girls and Forms 
Herve Byron 


Questions from Audience 


SYMPOSIUM OF PHYSICIAN 
INCORPORATION 


H. H. Boyd, Chairman 

Merits of Incorporation 
Kenneth Michaile, Philadelphia, 
Pennsylvania 

Disadvantages to Incorporate 
Richard Kratz 

Question of Incorporation 
Herve Byron 

Office Ownership as Alternative 
Hugh Minor 

Other Alternatives 
H. H. Boyd, Bellevue, Washington 


Questions from the Audience 


The Contact Lens Association of Ophthalmologists, Inc. in cooperation with the 
Contact Lens Society of America is proud to announce the second annual Theodore 


E. Obrig Memorial Lecture which will be given during the Mid-Winter Meeting on 
Friday, January 20, 1978 by Kenneth V. Swanson, past president, Contact Lens 


Society of America. 








See preceding pages for other 
information about the 
CLAO Mid-Winter Meeting 
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1978 TRAVEL SEMINARS 
FEATURING ; 

Annual Meeting of the Australian College of Ophthalmology A 
Singapore April 30-May 5 ` 
4th International Medical Contact Lens Symposium ; 
Kyoto, Japan May 9-10 | 
XXIII International Congress of Ophthalmology 1 
Kyoto, Japan May 14-20 : 


ASSOCIATED TRAVEL SERVICES. INC. offers three complete tours: 


“A” April 28-May 21 Singapore—Bangkok—Hong Kong—Japan 
$1853 per person (sharing twin) 
From/To the West Coast 


"ey May 6-21 Hong Kong—Japan 
$1612 per person (sharing twin) 
From/To the West Coast 


“C” April 28-May 21 Singapore—Bangkok—Japan 
$1963 per person (sharing twin) 
From/To the West Coast 


These rates include air transportation on JAPAN AIR LINES and/or other IATA ; 
carriers, based on the GIT fare, hotel accommodations at first class and deluxe i 
hotels, American breakfast and dinner daily, except while in Kyoto, Japan, com- 
plete sightseeing and professional programs,* tour director throughout, all 
porterage, U.S. departure tax, tips, taxes, and service charges. The rates do 
not include foreign airport taxes, registration fees for meetings, symposia 
and conferences, and all items of personal nature. 

*Arranged by Courtsey of Allergan Pharmaceuticals. 
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For complete information please mail this coupon to: 
Associated Travel Services, Inc. | 
P.O. Box 12046 | 
Santa Ana, Calif. 92711 2 


fl 
Please rush complete information about these tours to me. A 
4 
Please Print Please indicate number of people in your party. 


Address———___ r mmm 
e 
City, State, Zip Code 


Telephone: Area Code___ Number 
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In fact, think more than twice. Because. as the above 

picture illustrates, that’s what the new Kowa 45° 
-, RC-W gives you ... more than twice the photo- 
\ graphic coverage of any competitively-priced 
fundus camera currently available. 

For the view you get in one RC-W photo, 
you'd have to take four full-frame pictures 
with a conventional 30° fundus camera. The 
only 45° camera to allow color Polaroid 
photography, the RC-W also provides fluo- 
rescein Capability ... and Kowa’s specially- 
designed optics yield pictures that are sharp 
and clearly defined. 

The RC-W fluorescein system is complete 

| with built-in Spectrotech interference filters, 

ka 300-watt power supply, electronic flash, 
wae? = motor drive back and data recorder (to in- 
= 4 scribe date, exposure number, 0.1 second se- 
~~ quential time intervals or other written informa- 

tion on film). A regular back and small power 
supply are available where fluorescein is not required. 
So think twice. Think Kowa ... think Keeler. Call us toll free for more detailed information. 


dee 


..With the future in sight 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
eC Philadelphia + New York * Boston « Los Angeles * Chicago » Houston « Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 








Introducing the 
ULTRASONIC OPHTHALMOSCOPE _ 





The Kretz 7200 MA 


è the only standardized A-Scan è foreign body localization and 
instrument magnet testing 

è axial eye length è int-aocular and orbital diagnosis 

è differential diagnosis of tumor è unaffected by ocular opacity 

è vitrectomy examination è portable 


For complete information, copies of published articles or information on our 
Lasers, Cameras, Slitlamps contact us: 


INSTRUMENTS 
for 
MEDICINE 





11707 W. Exposition Boulevard e Los Angeles. California 90064 e (213) 477-564 
P.O. Box 607 e Michigan City, Indiana 46360 e (279) 874-7774 








‘+ drops, 


“tteardrops 





I} »spholine 
- hide 


CHOTHIOPHATE IODIDE 





OR OPHTHALMIC SOLUTION) 


r accommodative 
sotropia 


e emotional impact of accommodative esotropia on a 
ung child need not necessarily be followed by the 
uma of surgery or the inconvenience and problems 
sociated with wearing and caring for prescription 
ses. The agent frequently used in the diagnosis of the 
ndition is the same agent that can be used to correct 
2 accommodative factor without inconvenience to 

> young patient. 


| diagnosis...One drop of PHOSPHOLINE IODIDE 
25% instilled daily in each eye prior to retiring, for 

o or three weeks, will help to determine if there is an 
commodative basis for the esotropia. 


| treatment...lfthereisasignificantaccommodative 
stor present, the continued use of PHOSPHOLINE 
DIDE alone is often sufficient to correct the problem, 
long as the drug is well tolerated. PHOSPHOLINE 
IDIDE acts by altering the accommodative conver- 
ince/accommodation relationship in a favorable way, 
ithat near vision is obtained with less accommodative 
fort and fusion can frequently be reestablished. 
corrective lenses are necessary, PRHOSPHOLINE 
IDIDE may permit the use of single vision lenses in- 
2ad of bifocals. ‘ 

surgery is necessary, postoperative use of 
4OSPHOLINE IODIDE may help correct a residual 
aviation. 


BRIEF SUMMARY 

(For "Jll prescribing information, see package circular ) 
PHOSPHOLINE IODIDE* . 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
FACSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use 

indiestions: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy or 
whee surgery is refused or contraindicated. Certain non-uveitic 
saccndary types of glaucoma, especially glaucoma fovowing 
cataeact surgery. 

Accommodative esotropia — Concomitant esotropigs with a 
siar “icant accommodative component. 

Ceoreraindications: 1. Active uveal inflammation. 

2 Most cases of angle-closure glaucoma, due to the possibility 
ohinereasing angle block. 

3 Hypersensitivity to the active or inactive ingredients. 
Wamings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
-asthe absence of adverse effects on the fetus or on the respira- 
torof the neonate 

2 Succinylcholine should be administered only with great 
cation, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
resoiratory or cardiovascular collapse 

= Caution should be observed in treating glaucoma with 
PHDSPHOLINE IODIDE in patients who are at the same time 
und@ergoing treatment with systemic anticholinesterase medica- 
toms for myasthenia gravis, because of possible adverse additive 
effects 
Precautions: 1. Gonioscopy is recommended prior to initiation 
of nerapy 

= Where there is a quiescent uveitis or a history of this condi- 
ton, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciary muscle contraction that may occur 

3, While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
rranute or two following instillation to minimize drainage into the 
nesal chamber with its extensive absorption area. The hands 
‘sould be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
‘selivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness. respiratory difficulties, or cardiac irregularities 
-@ecur 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
festicides (professional gardeners, farmers, workers in plants 
raanufacturing or formulating such products, etc.) should be 
warned ot the additive systemic effects possible from absorption 
& the pesticide through the respiratory tract or skin. During 
aeriods of exposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
aounced bradycardia and hypotension, recent myocardial 

nfarction, epilepsy, parkinsonism, and other disorders that may 
-espond adversely to vagotonic effects 

7. Anticholinesterase drugs should be employed prior to 
a3phthalmic surgery only as a considered risk because of the 
>ossible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
sed with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder 

2. Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. Iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasolacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropige. 2 mg parenterally: 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.03% solution; 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chorobutanol (chloral deriva- 
tive), Mannitol, boric acid and exsiccated sodium phosphate 


W The Ophthalmos Division 
D AYERST LABORATORIES - 
; New York, N.Y. 10017 7742 


nai CA 2d US Daal 





AMERICAN JOURNAL OF OPHTHALMOLOGY : 


Announcement of the 
EIGHTEENTH ANNUAL INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY THE OPHTHALMOLOGIST 
March 9-10-11, 1978 - NEW ORLEANS 


Sponsored by 
THE RUDOLPH ELLENDER MEDICAL FOUNDATION 


A.M.A.—approved as Continuing Medical Education program 
(Twenty Hours Credit in Category 1) 


Place: Fairmont Hotel, New Orleans 
Tuition: $195.00 


Faculty: JAMES V. AQUAVELLA, M.D., Rochester, New York. ROBERT F. AZAR, M.D., New Orleans. JOS. A BAL- 
DONE, M.D., New Orleans. PHILLIPE BARONET, M.D., Toulouse, France. OLIVER H. DABEZIES, Jr., M.D., New 
Orleans. JACK HARTSTEIN, M.D., St. Louis. RICHARD J. HESSE, M.D., New Orleans. GEORGE H. JONES, M.D. 
Baton Rouge, Louisiana. STEPHEN E. KELLY, M.D., Brooklyn, New York. RONALD C. MAY, M.D., Deerfield, Illinois. 
LEROY G. MESHEL, M.D., Daly City, Celifornia. WHITNEY G. SAMPSON, M.D., Houston, Texas. TOM F. SPRING, 


M.D., Kew, Australia. THOM J. ZIM 


RMAN, M.D., New Orleans. 


Special Guest Lecturer: Jack R. Anderson, M.D., New Orleans 
Saturday, March 11, 1978—Treatment of Aging Eyelids 


Additional information: Second Annual OphthalmoCryosurgical Seminar 
will follow the above course—March 11 & 12, 1978 


For further information contact: 
Jos. A. Baldone, M.D 


Roof, Delta Towers, 1732 Canal Street New Orleans 70112 USA «Ph: (504) 524-9729 


CHAIRPERSON 
Department of Ophthalmology 


Duke University is seeking applicants for the posi- 
tion of Professor and Chairperson of its Depart- 
ment of Ophthalmology. In addition to academic 
responsibilities the chairperson will serve as 
chief of ophthalmological services at Univer- 
sity-owned hospitals. Requirements include an 
M.D. degree, experience in academic administ- 
ration, and certification by the American Board of 
Ophthalmology. Position will become available 
September 1, 1978. 

Curriculum vitae and other credentials 
should be sent to: Ophthalmology Search Com- 
mittee, Office of the Vice President for Health 
Affairs, Box 3701, Duke .University Medical 
Center, Durham, North Carolina, 27710. 

The University is an affirmative action, equal 
opportunity employer. 


| AS 
PERMA TWEEZ® ELECTROLYSIS 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infection. Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use, 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 
C] Invoice after 30 days C) Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT. JQ-78 

1935 Armacost Ave., West Los Angeles, CA 90025 



















DEPARTMENT OF OPHTHALMOLOGY 
PACIFIC MEDICAL CENTER 4p 


_ THE ORBIT 


“DIAGNOSTIC APPROACHES 
& MANAGEMENT DECISIONS” 


OPHTHALMIC MINIATURES 


HELP! > 


The JOURNAL needs Ophthal- 
mic Miniatures. 









Guest Faculty 
John Wright, M.D., F.R.C.S., London, Eng 
Glyn Lloyd, F.R.C.R., London, Eng 
Crowell Beard, M.D., San Jose, Calif 
Richard Tenzel, M.D., Miami, Fla 


Course Chairmen 
Nancy Newman, M D., F.A.C.S. 
William Stewart, M.D. jj}, 


fì 
MARCH 9, 10, 1978 àl 


— STANFORD COURT | 
HOTEL 


SAN FRANCISCO 


Send one in today. 









Please provide the author, 
source, and date of each con- 
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For information and registration : 
Continuing Med. Ed. / Pac. Med. Cntr. 
P.O. Box 7999 

San Francisco, California 94120 


Ophthalmic Miniatures 
American Journal of Ophthalmology 
233 East Ontario St., Suite 1401 

Chicago, Illinois 60611 








THE PALO ALTO RETINAL GROUP 
and 
THE PALO ALTO RETINAL RESEARCH FOUNDATION 


announce 


The Palo Alto Course in Diagnosis and Management of Retinal Disease 
15th Course — January 19, 20, 21, 1978 


and 


THE PALO ALTO UPDATE COURSE 


(“Refresher” for previous attendees of 3-day Laser Course) 


January 18, 1978 


PALO ALTO RETINAL GROUP FACULTY: 
H. Christian Zweng, M.D. Hunter L. Little, M.D. Robert L. Jack, M.D. 
GUEST LECTURERS: 
Lloyd M. Aiello, M.D. 
Arnall Patz, M.D. Heward Schatz, M.D. 
Francis L’Esperance, M.D. Arthur Vassiliadis, Ph.D. 
THE THREE-DAY COURSE IS DESIGNED: 
. . to give up-to-date information on retinal diseases. a 
. . to give a basic knowledge of retinal fluorescein angiography. 
. . to give an understanding of how lasers work and of currently available argon laser photocoagulators. 
vy: «tO Five an understanding of “quantitative” photocoagulation. — 
. to give current indications for, contraindications ta, and complications of argon laser 
photocoagulation. 
. to give demonstrations of actual use of argon laser photocoagulation. 
. REGISTRATION FEES: 
THREE-DAY COURSE: $400 (includes lectures, 2 luncheons, cocktail party, banquet) 
UPDATE COURSE: $150 (includes lectures and luncheon) 
ENROLLMENT IS LIMITED. ADVANCE REGISTRATION IS REQUIRED. 
Retinal Course Coordinator (415) 326-8952 
Palo Alto Retinal Research Foundation 
1225 Crane Street, Menlo Park, CA 94025 
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A THIRD 

GENERATION 

fe XENON ARC 
“PHASIA 


© 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 

A 800 LOG-2 PHOTOCOAGULATORS 
DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


Thirty percent more power. 

1.5° aperture for close macula work. 
Unique “optimatic” control: 

single dial setting for optimum 
chorio-retinal reaction. 

New contemporary design 

to complement today's 

hospital or office dėècor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


*Optional 


CLINITEX division of varian 


[] PLEASE SEND MORE INFORMATION 
O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 


name title _ 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


FOR THE FIRST TIME COMPLETELY TRANSLATED! 
Alfred VOGT 


Textbook and ATLAS OF 
SLIT LAMP-MICROSCOPY OF THE LIVING EYE. 


Three volumes. 


Bonn 1977/1978 
More than 1000 pages (text) 
More than 2340 figures on 
More than 390 mostly carefully colorated plates (from the 
original German 1977 edition!) 


Subscription: 1200.—DM for the complete set. (Later 1500.—DM) 
Single volumes: vol. 1: 400,- vol. 2 & 3: each volume 600,-DM 


Orders for this subscription, or informations: J.P. Wayenborgh, Publishers 
Postfach 646 
D-5300 BONN-BAD GODESBERG 
WestGermany 


Basic Science Course in Ophthalmology 


The University of Texas 
Health Science Center at Houston, 
The Medical School 


JANUARY 4 THROUGH FEBRUARY 28, 1978 
SEVENTH ANNUAL SESSION 


This course consists of lectures, laboratory discussior, and demonstrations by an experi- 
enced faculty of ophthalmologists and basic sciertists. It is directed toward the re- 
quirements of residents and prospective residents in ophthalmology. 


The curriculum includes: 
Anatomy Motility 
Physiology Neu~-o-Ophthalmology 
Biochemistry Glaucoma 
Pathology Immunology 
Medical Ophthalmology Visual Fields 
Retinopathy Optics 
External Disease Refraction 
Pharmacology Embryology and Genetics 


Tuition is $800.00. For further information and application forms, please write: Richard S. 
Ruiz, M.D., Chairman, Department of Ophthalmology. 1121 Hermann Professional Building, 


Houston, Texas 77030, A/C 713/790-1100. 
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LEA & FEBIGER 


A New Book! ULTRASONOGRAPHY OF 
THE EYE AND ORBIT. By D. JACKSON 
COLEMAN, M.D., Columbia University, 
College of Physicians and Surgeons, New 
York, New York; FREDERIC L. LIZZI, 
Eng.Sc.D., Riverside Research institute, 
New York, New York; and ROBERT L. 
JACK, M.D., Med.Sc.D., Stanford Univer- 
sity School of Medicine, Palo Alto, Califor- 
nia. This book provides an understanding of 
ultrasound in a clear and easily under- 
standable fashion. The first two chapters 
are presented in narrative fashion and set 
forth the principles, application, and display 
of ultrasonic energy. Complex mathemati- 
cal equations are kept to a minimum. The 
third chapter deals with the application of 
these principles to the biometry of the eye, 
an area where optimal resolution is requi- 
site. Remaining chapters deal with ocular 
and orbital diagnosis, using a wide assort- 
ment of excellent illustrations to dem- 
onstrate observations found helpful in 
measuring and evaluating normal and ab- 
normal tissues. About 376 pp. (7 x 10), 
illus. (2 in color), 1977, $35.00. 


A New Book! GLAUCOMA GUIDEBOOK. 
By the late GERALD L. PORTNEY. M.D. 
Designed to serve the experienced prac- 
titioner as well as technicians and students. 
The text not only deals with everyday 
judgements for the management of 
glaucoma, but also gives explicit directions 
on how to perform the essential diagnostic 
tests which form the basis for these clinical 
decisions. In each of the four chapters that 
make up the first section, the subject matter 
is oriented toward patient management es- 
sentials rather than the exploration of sci- 
entific principles behind each concept. An 
annotated bibliography is listed with each 
chapter. The second section is a step-by- 
step presentation of two clinical examina- 
tion procedures—the technique of projec- 
tion perimetry, and stereoscopic evaluation 
of the optic cup. The third and concluding 
section presents a chronology of events 
that have led to the present level of knowl- 
edge of the causes of glaucoma. 158 pp. 
(5V4 x 7%), illus., 1977, $9.75. 





LEA & FEBIGER 


Washington Square/Philadelphia, Pa.19106 
































DRUG-INDUCED OCULAR SIDE EF- 
FECTS AND DRUG INTERACTIONS. By 
F. T. FRAUNFELDER, M.D., University of 
Arkansas Medical Center, Little Rock, Ar- 
kansas. This unique and practical book 
provides up to date clinical evaluation of 
probable medication-induced ocular side 
effects, and possible interactions of drugs 
which the patient may already be taking. 
370 pp., 1976, $16.00. 


PRACTICAL OPHTHALMIC PLASTIC 
AND RECONSTRUCTIVE SURGERY. By 
MERRILL J. REEH, M.D., Devers Memorial 
Eye Clinic, Portland, Oregon; CHARLES K. 
BEYER, M.D., Harvard Medical School, 
Cambridge, Massachusetts; and GER- 
ARD M. SHANNON, M.D., Medical Col- 
lege of Thomas Jefferson University, 
Philadelphia, Pennsylvania. Newly de- 
veloped surgical procedures as well as es- 
tablished methods are presented. 205 pp. 
(82x 11), numerous illus., 1976, $24.50. 


OCULAR SYNDROMES, 3rd ed. By the 
late WALTER J. GEERAETS, M.D. This 
new edition has been greatly expanded to a 
total of 436 entries which include rare syn- 
dromes. Additions have been made to 
tables, cross-indices and bibliography. In- 
cludes a new index of symptoms and clini- 
cal findings. 655 pp. (7 x 10), 1976, $45.00. 


PRACTICAL MANAGEMENT OF EYE 
PROBLEMS: Glaucoma, Strabismus, 
Visual Fields. By FREDERICK HAMP- 
TON ROY, M.D., University of Arkansas 
Medical Center, Little Rock. Taking a highly 
Clinical approach, the author presents this 
text in an easy-to-read plan book format, 
dealing exclusively with almost all common 
ophthalmic problems of glaucoma, 
strabismus, and visual fields. 217 pp. 
(5% x 7%), 1975, $10.00. 


Examine any book on 14 day approval by 
sending your order to Lea & Febiger, 600 
South Washington Square, Philadephia, 
Pa. 19106 
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@g Indirect Ophthalmoscopy ' 
e Office Surgery 
Gonioscopy 
e Heavy amodized aluminum construction. 
d One e Tarnish resistant, lightweight, but extremely 
stable and durable. 
e 4-inch rubber wheels roll freely with 


heaviest patients, yet lock securely 
wher desired. 


e 2” thick solid foam rubber mattress 
coverec with durable, washable Ebony 
Black wnyl material. Other colors to order. 

e 76” long, 24” wide. Other sizes made 
to order. 


_. . add all five modular accessories shown 
bew or as many as you need. 
















Optional Universal 
Overhead Projection 
Fixation Light 


No. 140 r : 
, Optional Formica 


Roll-out Storage 

— Compartment 

| No. 110. 

Interior lined with 
washable plastic 
laminate. 17⁄2” 
wide, 9” deep, 
22” long. 


Optional Formica 


Instrument Shelf No. | +7 
Y 
5 
f 









Optional Electric 
Transformer System 
No. 130— a Da-Laur 
exclusive. Variable 
voltage control system 
assures proper 
instrument illumination. 
Fused and designed for 
any low voltage 
instrument. Electrically 


120. Rises to level 

of patient's eyes or 

higher when required. 
+ Swings under table 
when not in use. 














safe... fused, grounded 

pilot light. 
Also available . . . Steel 
Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 

For full details alir Designed by 
and complete catalog, Ophthalmologists 
contact: Bis for Ophthalmologists ® 


DA-LAUR INCORPORATED 


Dept. J, 140 Crescent Road * Needham Heights, Mass. 02194 e (617) 444-3690 
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MOORFIELDS EYE HOSPITAL 
City Road, London EC1V 2PD 


: FRANCIS AND RENEE HOCK FOUNDATION 
RESEARCH FELLOWSHIP 1978 


X Applications are invited for a full-time research fellowship in Retinal Diseases 
tenable with the Retinal Unit at the High Holborn Branch of Moorfields Eye 
E Hospital, with the opportunity to join Professor David Hill’s work in Medical 
| Retinal Disease and to devote a part of the time to similar work at the City Road 
Bi Branch. 


: An active interest in Fluorescein Angiography or in Vitreous surgery would be 

considered an asset. The applicant is invited to set out a twelve months’ re- 
search program in the particular aspect of retinal disease in which he/she 
wishes to undertake work, giving sufficient detail to enable the Medical Advis- 
i ory Committee adequately to assess the project. The value of the fellowship 
will be £6,000 for the year. 


s It may be possible for the successful applicant to apply to hold the fellowship 
for a further term if the proposed project warrants an additional period for its 
effective completion. 


Applications should be made to the House Governor not later than 31st 
January 1978. 
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CONJUNCTIV 0- 
DAGRYOCYSTORHINOSTOMY: 


L. T. JONES M.D. 2.2MM 
TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


(1) IN SETS 
OF STANDARD 
SIZES 











PITTSBURGH VITREORETINAL 
SYMPOSIUM 


Friday and Saturday, January 20-21, 1978 
Department of Ophthalmology 
St. Francis General Hospital, Central Medical 
Pavillion 


A clinically oriented approach to the diagnosis and man- 
agement of vitreoretinal diseases. Emphasis will include 
the current role of photocoagulation, scleral buckling 
techniques and pars plana vitrectomy. 


C. William Weisser, M.D. William G. Everett. M.D. 


Department Chairman Course Director 





(2) IN SETS 
OF SPECIFIED 


Jerry A. Shields, M.D. SIZES 


i .D. Edward M. Sorr, MD. 
William G. Everett, M.D. Harold. F. Spalter, M.D. 
Charles Russo, M.D. William S. Tassman, M.D. 


This program is accredited in Category 1 of the Physician’s 
Recognition Award of the American Medical Association 
for 16 hours. 


Registration Fee is $200.00—Please mail fee to: 
Ms. Nancy Bruce 
Administration, Central Medical Pavillion 
1400 Centre Avenue, Pittsburgh, PA 15219 











(3) SIZED 
INDIVIDUALLY 


ADDITIONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS 

SCIENTIFIC GLASS BLOWING CO. 

2025 S.W. BRIGGS COURT 

BEAVERTON, OREGON 97005 (503-644-3507) 










eL. 7. JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO. 5, MAY, 1965. 





THE CORNEA SERVICE AT WILLS EYE HOSPITAL 
ANNOUNCES 


THE THIRD BIENNIAL 
COURSE ON MANAGEMENT OF 
CORNEAL AND EXTERNAL DISEASES 
DECEMBER 2-3, 1977 


At the Marriott Hotel, City Line Avenue, Piladelphia, Pennsylvania 


















Guest Speakers: 

Dan Jones, M.D. Houston, Texas 

Herbert E. Kaufman, M.D. Louisiana State University 

New Orleans, Louisiana 
Cornea Service Wills Eye 4ospital 
Peter Laibson, M.D., Divector 
Juan Arentsen, M.D. ° 

y Michael Naidoff, M.D. 


Registration Fee: $175.00/includes luncheons and banquet. Checks should be made payable to Corneal Conference 
and mailed to Cornea Service, Wills Eye Hospital, 1601 Spring Garden Street, Philadelphia, Pa. 19130 
For registration and further information please contact: 


Juan Arentsen, M.D. Cornea Service 
Wills Eye Hospital (215) 72-6273 
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The University of Michigan 
Medical School 


is seeking a physician to assume the chair 
of its Department of Ophthalmology on July 
1, 1978. Qualifications include: outstanding 
clinical competence with proven abilities in 
teaching, research and scholarship; na- 
tionally recognized leadership in the field of 
Academic Opthalmology; unequivocal 
interest in the administration of an 
academic department. 

Send responses to: Dr. Glenn W. 
Kindt, Section of Neurosurgery, C 5119, 
Outpatient Building, Ann Arbor, MI 48109. 

A non-discriminatory affirmative action 
employer. 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 


A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office® 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 








A PLASTIC SUNGLASS IN A VERSATILE, PRAC- 
TICAL DESIGN THAT PROVIDES EXCELLENT 
TOTAL LIGHT SPECTRUM CONTROL 


NolR 
SUNGLASSES ` 


Appreciated by contact lens wearers, post-op cataract pa- 


tients, winter/summer sports enthusiasts, and automobile 
drivers. 


Versatile, Practical Design 

May be worn over ophthalmic spectacles (even cataract) 
or alone. Side shielding temples keep out extraneous 
light and wind 


Total Light Spectrum Control 

NoIR sunglasses use a complex system of absorbers to 
control the total light spectrum. Ultraviolet light is com- 
pletely absorbed. Near infrared light transmission levels 
are kept well below the levels of visible light. Visible 
light transmission is never higher than 19% . . and 
iS available in levels as low as 2% of visible light in the 
more expensive models. 

Discomfort and fatique are greatly reduced or eliminated 
by keeping the total amount of light energy absorbed by 
the eye at a very low level. 


Suggested Retail 

$10-$12, Model 101 (amber) and Model 102 (grey-green) 

$40.$50, Model 107 (dark amber), Model 108 dark grey- 
green) and Model 109 (dark green). 


NOTE: Not available in a true grey color. Plano only 


MEDICAL PRODUCTS DIV., 
Recreational Innovations Co. 


P.O. Box 203, Dept. 15B © Saline, Michigan 48176 
(313) 769-5565 








Multispecialty Group 
Needs 
Ophthalmologist 


Multispecialty group in metropolitan 
community in Central U.S. is in need 
of another ophthalmologist. A 
branch of the state medical school 
and excellent hospitals and medical 
facilities offer an Opportunity to 
teach. Good school system & educa- 
tional opportunities, including a 
State university. 


Please direct your inquiries & vitae 
to: H. Tom Gray, M.D,, Wichita 
Clinic, 3244 East Douglas, Wichita, 
Kansas 67208 (316) 689-9453. 
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THE ESTELLE DOHENY EYE FOUNDATION 
THE UNIVERSITY OF SOUTHERN CALIFORNIA DEPARTMENT OF i 
OPHTHALMOLOGY ‘ 


and 
CHILDRENS HOSPITAL OF LOS ANGELES 
present 


A Postgraduate Conference 
on 


Practical Aspects of Diagnosis and Management of Problems 
in 


PEDIATRIC AND DEVELOPMENTAL 
OPHTHALMOLOGY 


March 1, 2, 3, 1978 


The Louis B. Mayer Auditosum 
University of Southern California 
Health Sciences Campus, Los Angeles 


The Estelle Doheny The A. Ray amd Wendell C. Irvine 

Memorial Lecture Memorial Lecture 

Professor Dr. Jules Francois Professor Dr August Deutman 
GUEST FACULTY 

Robert A. Ellsworth, M D. Irene H. Vaumenee, M.D. 

John Flynn, M.D. John A. MsCrary, M.D. 

David C. Guyton, M.D Gunter K. “on Noorden, M.D. 

Eugene Helveston, M D. Marshall M. Parks, M.D. 

Dan B. Jones, M.D. Arthur V. Rosenbaum, M.D. 


DOHENY-USC FACULTY 


Bernice Z. Brown, M.D. Alfred Marrone, M.D. Stephen J. Ryan, M.D. 
Kenneth R. Diddie M.D. Donald S. Minckler, M.9. Ronald E. Smith, M.D. 
Phillip C. Diorio, M.D. A. Linn Murphree, M.D James R. Wilson, M.D. 
Roger D. Friedman, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
A. Ray Irvine, Jr.. M.D. Thomas E. Ogden, M.D., P..D. T. Rodman Wood, M.D. 


CONFERENCE DIRECTOR: A. Linn Murphree, M.D. 
Approved AMA Category | Continuing Medical Education Credit 


For Information: Registracion Fee $200 

Mr. S. William Dowey (Includes all I/ches, 2 
Estelle Doheny Eye Foundatior ns e E À 

4355 San Pablo Street Hirwvik-demcel 


Los Angeles, CA 90033 
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A COMPREHENSIVE COURSE IN 


INTRAOCULAR LENSES 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D., Course Director 
Richard Kratz, M.D. James Little, M.D. Edwin Hill, M.D. 
Jerry Pierce, M.D. Richard Holmes, M.D. 
Richard Hulquist, M.D. Richard Elander, M.D. James McKinzie, M.D. 


Course limited to 16 Fee: $750.00 
26 Hours CMA-AMA Category 1 Credit Cavitron Approved 


GUEST FACULTY 


Mr. Eric Arnott — Great Britain Miles Galin, M.D. — U.S.A. John Sheets, M.D. — U.S.A. 
Ronald Barnet, M.D. — U.S.A. William Harris, M.D. — U.S.A. Richard Troutman, M.D. — U.S.A. 
Richard Binkhorst, M.D.—U.S.A. Francis G. Hurite, M.D. — U.S.A. William Vallotton, M.D. — U.S.A. 
M. U. Dardenne, M.D. — Michail Krasnov, M.D. — USSR Murray Webster, M.D. — U.S.A. 

West Germany Donald Praeger, M.D. — U.S.A. John Weisel, M.D. — U.S.A. 
Slava Fyodorov, M.D. — USSR Steven Ryan, M.D. — U.S.A. 


COURSE INCLUDES: 


10 or more live cases with Mark 8 Choyce lenses, Binkhorst type lenses and the new Proline and all 
methylmethacrvlate lenses using Intracapsular, extracapsular, and the latest modifications of the 
Phacoemulsification techniques, Animal surgery, Patient selection, Post-operative examinations, Pre 
and Post-operative care, “INTRAOCULAR LENS CALCULATION,” Complications including removal and 
changing of lenses. 

Brainstorming with the Faculty 


COURSE DATES 
May 26-28, 1977; June 23-25, 1977; July 14-16, 1977; August 11-13, 1977; 
September 22-24, 1977; October 20-22, 1977; November 10-12, 1977 
and December 8-10, 1977. 
Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please Detach and Mail to: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard — Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
May O June) July O August] September [] October] November [] December Q 


| am interested, but can’t make these dates. Send information on future courses. 


NAME 


ADDRESS 
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FULL TIME FACULTY POSITION FOR CHAIR OF THE DEPART- 
MENT OF OPHTHALMOLOGY AT THE UNIVERSITY OF 
CALIFORNIA, DAVIS CAMPUS. BOARD CERTIFICATION IN 
OPHTHALMOLOGY REQUIRED. LEVE- OF ACADEMIC AP- “4 
POINTMENT COMMENSURATE WITH QUALIFICATIONS. AP- F 
PLICATIONS WILL BE RECEIVED UNTIL NOVEMBER 30, 1977. z 
SEND RESUMES TO HAMILTON S. DAYIS, M.D., CHAIRPER- 
SON, SEARCH COMMITTEE, IN CARE OF DEPARTMENT OF 
ANESTHESIOLOGY, T.B.-134, UNIVERSITY OF CALIFORNIA, 
DAVIS, CALIFORNIA 95616 


AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER. ! 


The Post Graduate Institute i 
of the New York Eye and Ear Infirmary Announces 4 


The Twentieth Series of Post Graduate Courses ‘ 
for Specialists in Ophthalmology A 
1977 AMA-CME 


j 
3 
À 
DATE COURSE (CATEGORY 1) 4 
NOVEMBER g 
4 Ocular and Adnexal Pathology 16 hours 4 
7 Plastic Eye Surgery 48 hours k 
14 Strabismus Surgery 16 hours f 
16 The Lacrimal System 8 hours 
17 Neuro Ophthalmology 16 hours i 
19 Clinical Perimetry 8 hours i 
DECEMBER A 
2 Corneal Contact Lenses 8 hours 
3 Ophthalmology in Medical 

Practice 75.00 8 hours 

5 Review in Basic Subjects in 
Ophthalmology 450.00 : 48 hours 


* 
: 
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* AIl of the above courses qualify for Category 1 credits towards the American Medical Association 
Continuing Medical Education Physicians Recognition Award. 


For Catalogue and further information, please write: Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
210 East Fourteen Street 
New York, New York 10003 








Considering new office space? 


Don't sign this -<= 


ome. a 
~ f oes. 


a. -a 






7 


| or youll probably eae: 


-end up with this: = 


Without a detailed plan of your new office as you envision it, 
there's no way to foresee all the expenses that will be involved in 
SUBURBAN MEDICAL BUILDING, INC. | |easehold improvements. Yet once you've signed the lease, any 
details not included may be at your expense. Which means you 
coulc find yourself paying thousands of dollars for unexpected 

In Account With: “extras:’ e We've been helping eye doctors avoid unpleasant 
surprises like this for over forty years, through our custom office 
planning service. It works quite simply: ¢ From the Office Planning 
Kit we provide, you send us a form listing your specific 

ag remodeling office space: requirements. We then submit to you a preliminary office plan 
based on these requirements. Upon receipt of your comments, 


Dr, John B. Franklin 


Charges for 


Plumbing: $2,150.00 ` ; a r 
k any requested changes are incorporated into the final plan, which 
Ry pape PANA is complete right down to the last detail of equipment, electrical, 
S NLD plumbing and cabinetry. * Besides assuring most efficient use of 
l wiring: 1,125.00 space, this comprehensive office plan has another important 
$5,095.00 advantage: when made an exhibit to your lease before it’s signed, 


it eliminates any question about what leasehold improvements 
are included. Ħ Like our complete one-source service on 
everything you need to equip and furnish your office, our 
Office Planning Kit is designed to save you time, money and 
headaches. Why not write or phone today for yoyrs. 





PARSONS OPTICAL LA BOR ATORIES 


441 SUTTER STREET, SAN FRANCISCO, CA 94108/PHONE: (415) 392-8442 ` 
OR 
OSTEHR TAG OPTICAL SERV ICH, Inc. 
3851 WASHINGTON AVENUE, ST. LOUIS, MO 63108/PHONE: (314) 533-1760 


An estimate of 19⁄2 diopters leaves many of your: 
patients with lens implant power off by up to 10 diopters. 


There’s no other way to 
„accurately determine IOL 
power- as easy, as fast. 


Sonometrics DBR-300, a clinically preven Ultrasoric Digital Biometric Ruler, 
measures the axial length of the eye simply and with unmatched accuracy. It is 
unfair to your patients and yourself to continue to “guess” at dioptric power of the 
intra-ocular lens. Now it is unnecessary. A quick demonstration will show you 
how easy accurate measurement can be. DBR-300 f rmly fixates a seated patient 
with no preparation. The one-person procedure takes seconds to a few minutes. 
A precise pressure-controlled probe sliminates di$ ‘tion. Readout is clear in 
linear A-scan and in digital display of axial length] ampact, portable DBR-300 

is as easy to use as an applanation tonometer. Writ àr details to 

Sonometrics Systems, Inc., 16 West 61st Street, N 
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—REMINDER — 


Available for personal study, postgraduate 
teaching and residency programs. 


INDIRECT OPHTHALMOSCOPY OF 
THE PERIPHERAL RETINA 


Purpose: To teach this new technique— 
the normal anatomy of the pe- 
ripheral retina to residents and 
ophthalmologists. 


Contents: Demonstrates and discusses normal 
anatomy of the equatoria’ and oral 
region of the retina as viewed during 
indirect ophthalmoscopy and scleral 
indentation. All normal anatomy and 
variations are presented with scenes 


of the living fundus taken with ' 


the Stenstrom cine demonstrating ac- 
tual views as seen during clinical 
examinations. 


Running 
Time: 41 minutes—16 mm sound 


Cost: Rental $25.00 per week 
Purchase price $300.00 


For information 

contact: Retinal Service 
Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 52240 


Manhattan, Eye, Ear & Throat Hospital 
presents a post a post-graduate 
course in 


Contact B-Scan Ultrasonography 
For the Clinician 
February 17, 18 1978 


The course will include the basics of ultrasound in 
ophthalmology and the application of contact realtime 
B-scan ultrasonography for the practicing clinician as 
developed at the Manhattan Eye, Ear & Throat Hospital. 


Faculty 

Nathaniel R. Bronson Il, M.D. 

Yale L. Fisher, M.D. 

Edwin Trayner, M.D. 

William Regan, M.D. 

James Schutz, M.D. 

Mr. Norman Pickering 

Mr. William S. Farkas 
For information write: Yale L. Fisher, M.D. Ultrasound 
Clinic c/o Manhattan Eye, Ear & Throat Hospital, 210 
East 64th Street, New York, New York, 10021 





AFTER THE XXIII CONGRESS OF OPHTHALMOLOGY. . . 









Travel with Seminars & Symposia, 
Inc. on a Post-Congress trip to 
‘Islands of the Orient” (Penang, 
Singapore, Hong Kong) and to 
Tokyo and Bangkok. 


Dr. James E. Puklin, assistant pro- 





In addition to receiving accredita- 
tion from attendance at the Con- 
gress, you will earn CME credits in 
Category Two, Physician’s Recog- 
nition Award, American Medical 
Association and 24 elective credits 








fessor of ophthalmology, Yale from the American Academy of 


University School of Medicine, will Family Physicians. 

conduct Pre and _ Post-Congress The Seminars & Symposia work- 
briefing sessions and host visits to shop is designed to conform with 
medical schools, research institutes the latest tax regulations about 
and hospitals. seminars in foreign countries. 











Please send information on the May, 1978 
Post-Congress Trip. 
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SYMPOSIA, INC. ae 


505 PARK AVE., NEW YORK, N.Y. 10022 
(212) 421-3774 


City State Zip 
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University of California, 


University of California, 
Davis 


San Francisco 


Pacific Medical Center Stanford University 





Present an Inter-Institutional Course 


OPHTHALMOLOGY UPDATE 


This course will continue as an angoing program. You may start at any time. 


December 16-17, 1977 December 1&16, 1978 
March 17-18, 1978 March £-10, 1979 
June 9-10, 1978 June 1-2, 1979 
September 22-23, 1978 | September 12-15, 1979 


This course is designed to assist ophthalmologists in reviewing areas that might be included in 
recertification procedures. Each session will be held in San Francisco every three months on 
continuing two year cycles. Subspecialties to be covered include Motility, Retina, Neuro- 
ophthalmology, Lens and Iris, Optics, Glaucoma, Inflammations and Tumors, Orbit and Plastics, 
Medical Disorders, and External Diseases. Practicing ophthalmologists may enter the course at 
any session and, if they continue, should be current with modern techniques and thinking. 


A partial list of the instructors includes Crowell Beard, Jerome Bettman, Chandler Dawson, Max 
Fine, H. Dunbar Hoskins, Arthur Jampolsky, Steven Kramer Anthony Nesburn, Nancy Newman, 
Richard O'Connor, A. Ralph Rosenthal, Ariah Schwartz, Robert Shaffer, William Spencer, Bruce 
Spivey, Robert Stamper, and George Waring. 


The entire course is acceptable for 104 hours (13 hours per session) of Category | credit toward 
the C.M.A. Certificate in Continuing Education and the A.M.A. Physician Recognition Award. 


TUITION: $225.00 for a single weekend session. This amount is applied to the total fee due for the course. 


$1100.00 for the entire eight sessions. (pro rata refurds if session is missed) 
For further information contact: 


UPDATE 
3910 Sand Hill Road, Woodside, Ca. 94062 


85 


es 


Ly. 
aah 





' p 
i E tak, OE A T E AAS 


- a A * 
7 : 
TNO S nn! 


> 
cals 


ow 


A NE ee Py ene gs eee 


eid SE 


FUERA > 
_ 


rae ve 


| 
53| 
A 
x 
| 
ad 


86 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


International Glaucoma Congress II 


January 28 & 29, 1978 
JULES FRANCOIS, MD Vice Presidents 
Co-Chairman PAUL BREGEAT, MD 
H. SAUL SUGAR, MD MILES GALIN, MD 
Co-Chairman EDWARD GROM, MD 
FRITZ HOLLWICH, MD 
President 
JOHN G. BELLOWS, MD 
Director 
Joint Meeting with the 


13th Annual Scientific Assembly 
American Society of Contemporary Ophthalmology 


DAVID PATON, MD 
President 


HARVEY LINCOFF, MD 
President-Elect 


January 30—February 3, 1978 
AMERICANA HOTEL « MIAMI BEACH, FLORIDA 


This Continuing Medical Education offering meets the criteria for 50 hours of credit in Category 1 for the Physician's 
Recognition Awarc of the 
American Medical Association 


Among the distinguished specialists who will serve as the faculty for INTERNATIONAL GLAUCOMA 
CONGRESS II will be: 


Valentin Abramov Jules Francois Fumio Kogure Kenneth Richardson 
Ikuo Azuma Helmut Fanta John Koliopoulos Winston Roberts 
Jose Barraquer S. Fyodorov David Krohn Harold Scheie 
Stanley Becker Miles Galin M. L. Kwitko Bernard Schwartz 
Olaf Benedikt George Gorin Donelson Manley Katsuzo Segawa 
John Bigger Edward Grom H. J. Merte M. Bruce Shields 
Leon Broitman R. Guerrero-Perez Masao Nakabayashi Yoshihiko Shiose 
Richard Brubaker George Haik A. Neatens Richard Smith 

J. E. Cairns Kenneth Haik Stephen Obstbaum H. Saul Sugar 

D. P. Choyce Fritz Hollwich Frank Polack Yukinobu Takeda 
R. Pitts Crick K. Iwata Donald Praeger Jacob Wilensky 
Gerald Davies G. H. Jonkers Juliana Preisova David Worthen 

A. Dellaporta Herbert Kaufman Patricia Reynolds Myron Yanoff 


The 13th Annual Scientific Assembly of the AMERICAN SOCIETY OF CONTEMPORARY 
OPHTHALMOLOGY will feature the following Seminars: 


Monday, January 30: CATARACT Chairman: David Paton. Speakers: John Beale, Jr., Randall Bellows, Olaf Benedikt, D. P. Choyce, 
Rafael Cordero-Moreno, William Frayer, Henry Hirschman, Charles Kelman, Takehisa Kondo, Richard Kratz, James Little, Frank Polack, 
Donald Praeger, Harold Scheie, Robert Schimek, Thomas Wood. 


Tuesday, January 31: CORNEA Chairman: Clees Dohiman. Speakers: D. P. Choyce, Richard Forster, C. Stephen Foster, Kenneth 
Kenyon, Peter Laibson, Deborah Pavan-Langston. COSMETICSURGERY Chairman: Pierre Guibor. Speakers: Howard Beale, Crowell 
Beard, Richard Coburn, Frank Gillen, Robert Simors, Dowling Stough. 


Wednesday, February 1: CONTACT LENS UPDATE Chairman: Antonio Gasset. Speakers: Dean Clements, Jay Enoch, Stuart Eriksen, 
Gerald Feldman, John Glotfetty, Paul Honan, William Houde, Kenneth Michaile, John Morgan, O. D. Priddle, Perry Rosenthal, Montague 
Ruben, John Scabocsik, Harold Stein, Seymour Traeger, Tom Upham, John Williams, Ill. 


Thursday, February 2: RETINA Chairman: Harvey Lincoff. Speakers: David Abramson, J. Donald M. Gass, Evangelos Gragoudas, 
Ingrid Kreissig, Fritz Hollwich, Ronald Michels, Marvin Rotman, Howard Schatz, Lorenz Zimmerman. 


Friday, February 3: PEDIATRIC OPHTHALMOLOGY Chairman: Donelson Manley. Speakers: Anthony Caputo, Enrique Gutierrez, 
John Herman, David Hiles, Philip Knapp, M. L. Kwitko, James Mims, Julian Morales, Zane Pollard. 
Completing the program will be a series of tutorial courses and workshops directed by experts in Microsurgery, Phakoemulsifi- 
cation, Vitrectomy, Ultrasonography. Fluorescein Angiography, Intraocular Lens Implant, Gonioscopy, Extegnal Ocular Dis- 
eases, and many others. 


For information and registration, write: Director of Continuing Education; American Society of Contemporary Ophthalmology; 6 N. Michigan 
Ave.; Chicago, IL 60602. (312) 236-4673. 
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BACTERIAL CONTAMINATION OF DONOR EYES 


RICHARD H. KEATES, M.D., KEN E. MISHLER, M.D., 
AND DAVID RIEDINGER, E.S. 
Calumbus, Ohio 


Although postoperative endophthalmi 
tis is a rare complication of penetrating 
keratoplasties, anecdotal references to its 
occurrence and a recently published case 
report! of Flavobacterium meningosepti- 
cum endophthalmitis have heightened 
awareness and concern as to the possibili- 
ties of such occurrences. Most surgeons 
have refrained from using eyes from do- 
nors who were considered to be harboring 
systemic bacterial infections at the time 
of death. We undertook the following 
study to test the validity of such restric- 
tions. 


MATERIAL AND METHODS 


Ten consecutive pairs of eyes obtained 
by the Central Ohio Lions Eye Bank, 
reported to have come from patients who 
terminally had bacterial systemic infec- 
tions, were subjected to the following 
bacteriologic study: all eyes were enucle- 
ated within 12 hours of death. Following 
enucleation, the eyes were rinsed with a 
0.9% preservative-free saline solution, 
after which 5 ml of neomycin-poly- 
sporin-gramicidin (Neosporin) ophthal- 
mic solution was deposited over the cor- 
neas. The aqueous, paralimbal conjuncti- 


From the Corneal Service, Department of Oph 
thalmology, School of Medicine, Ohio State Univer 
sity. This study was supported in part by a grant 
from the Ohio Lions Research Foundation. 

Reprint requests to Richard H. Keates, M.D., 
Professor of Ophthalmology, 456 Clinic Drive, Co 
lumbus, OH 43210. 


val remnents, and vitreous of one eye (A) 
of the paï were cultured, and the cornea 
was excised and placed in commercially 
available McCarey-Kaufman (M-K) medi- 
um containing 100 units of penicillin and 
streptomycin per milliliter. After 24 hours 
in the M-K medium, the cornea was then 
cultured in a tube of thioglycollate incu- 
bated at 37°C. The aqueous and conjunc- 
tiva of the fellow eye (B) were cultured on 
the first day; at three days after enuclea- 
tion the cornea was excised and placed in 
thioglycollate, and a culture taken from 
the vitreous. All cultures were performed 
in thioglycollate at 37°C and checked 
daily for two weeks. 


RESULTS 


Three out of ten of the eyes designated 
as “A” (Table 1, Nos. 6-8) has positive 
corneal cultures after 24 hours in the M-K 
medium, and the organisms cultured 
were identical to those cultured from the 
conjuctiva of those eyes. Three eyes (Nos. 
1, 2, and 10) had positive conjunctival 
cultures, but had negative corneal cul- 
tures, All aqueous and vitreous cultures 
were negative from this group of eyes. 

Of the eyes whose corneas were excised 
and ealtured three days after enucleation 
(eyes B, moist chamber stofage), four cor- 
neal cultures were positive (Table 2). 
Three of these positive cultures (Nos. 5-8) 
were from the eye whose fellow cornea 
(A) had bacterial contamination when 
stored in M-K medium for 24 hours, and 
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TABLE 1 
RESULTS OF CULTURES OBTAINED FROM DONOR EYE (A)* 
. Cornea 
Eye» in M-K 
No. Aqueous Vitreous Medium Conjunctiva 
] Negative Negative Negative S. epidermidis 
2 Negative Negative Negative S. epidermidis 
3 Negative Negative Negative Negative 
4 Negative Negative Negative Negative 
5 Negative Negative Negative Negative 
6 Negative Staphylococcus S. epidermidis S. epidermidis 
epidermidis 
7 Negative Negative S. epidermidis S. epidermidis 
8 Negative Pseudomonas P. aeruginosa P. aeruginosa 
aeruginosa 
9 Negative Negative Negative Negative 
10 Negative Negative Negative S. epidermidis 





*Cornea cultured after 24 hours in M-K medium. 


identical organisms were obtained. One 
additional cornea (No. 5) also had a posi- 
tive culture. Three of the four corneas 
with positive cultures had the same or- 
ganism isolated from the conjunctiva. Ad- 
ditionally, three of the eyes with positive 
corneal cultures (Nos. 5, 6, and 8) had 
aqueous contamination with the same or- 
ganism. 


DISCUSSION 


No enucleation and eye-banking pro- 
cedures imbue donor eyes with steril- 
ity. Polack, Locatcher-Khorazo, and 
Gutierrez? pointed out that nearly all 
donor eyes harbor bacteria, though treat- 
ment with Neosporin eliminates most of 
them. However, they also noted that topi- 
cal treatment would not cause sterility of 
more than surface tissues. The “septic” 
eyes from group (A) of our study were 
treated in the identical manner as nor- 
mal donor tissue would be treated in 
most institutiôns where M-K medium is 
used. Yet 30% of these corneas had pos- 
itive cultures despite topical applica- 
tion of Neosporin to the cornea and the 
penicillin-streptomycin mixture in the 
M-K medium. (In contrast, in a prior 
study? we cultured 25 scleral rims of 


normal donor tissue stored in M-K medi- 
um and found that all cultures were nega- 
tive). Whether the recent change by many 
eye banks to the use of garamycin in 
concentrations up to 100 ug/ml in the 
M-K solution would have changed the 
30% contamination rate is not known. 
Nonetheless, since no antibiotic is effec- 
tive against all bacteria, the tise of septic 
eyes would still seem to increase the risk 
of such infection regardless of which an- 
tibiotic is used. | 

Eyes from group (B) would simulate 
the clinical setting of donor tissue stored 
in moist chambers, another standard eye 
bank technique wherein the corneal but- 
ton is excised at the time of surgery. The 
incidence of bacterial contamination of 
these corneas was also considerable 
(40%), similar to that of corneas stored in 
the M-K medium. 

One cannot say from this study whether 
the bacterial contamination was caused 
by primary infection of ocular tissue by 
the systemic infection, by decreased tis- 
sue resistance predisposing the donors to 
the primary infection, or by disruption of 
the normal flora from the s¥stemic antibi- 
otic administration. 

A curious and perhaps significant find- 
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TABLE 2 
RESULTS OF CULTURES OBTAINED FROM DGNOR EYE (B)* 
Eye j 
No. Aqueous Conjunctiva Cornea Vitreous 
l Negative Acinetobacter Negative Negative 
calcoaceticus + 
2 Negative Negative Negative Negative 
3 Negative Negative Negative Negative 
4 Negative _ Negative Negative Negative 
5 P. aeruginosa P. aeruginosa P. aeruginosa Negative 
6 S. Tete. P. aeruginosa S. epidermidis Negative 
an 
P. aeruginosa 
t Negative S. epidermidis S. epidermidis Negative 
8 P. aeruginosa P. aeruginosa P. aeruginosa Negative 
9 Negative Negative Negative Negative 
10 Negative Negative Negative Negative 
*Cornea and vitreous cultured three days after enucleation. 
Variant A. anitratum. 
ing of this study was that the aqueous of SUMMARY 


three of the eyes whose corneas were 
contaminated harbored the same organ- 
ism. This suggests that in septicemia the 
cornea may be exposed to bacteria via the 
aqueous and probably the limbal circula- 
tion. Hence, moist chamber storage, in 
which the internal ocular structures are 
not exposed to antibiotics, may actually 
be a greater risk than M-K medium stor- 
age. 

This study does show the importance of 
knowing the cause of death of potential 
donors, in that the risk of postoperative 
bacterial endophthalmitis may be higher 
if the donor harbored a systemic infection 
as part of his terminal illness. The one 
case report! of bacterial endophthalmitis 
following penetrating keratoplasty failed 
to mention the cause of death of the 
donor, though the authors felt “that the 
donor eye was the source of infection.” 

The main conclusion of this study, 
which we wish to emphasize, is that sep- 
ticemia can contaminate ocular tissues; 
hence, septic eyes should not be used as 
donor tissue. A careful review as to the 
cause of death of potential donors is 
therefore mandatory to exclude septic 
eyes. 


Ten censecutive pairs of eyes from do- 
nors harboring systemic infections as part 
of their terminal illness were treated as 
potentiai donors; one cornea of each pair 
was stored in McCarey-Kaufman (M-K) 
medium, the other eye stored in moist 
chambers. Cultures were obtained from 
the corneas and seven of the 20 corneas 
were shown to have bacterial contamina- 
tion, in contrast to a similar study where 
25 corneas stored in M-K medium from 
nonseptic donors had negative cultures. 
Positive aqueous cultures were obtained 
from three of the eyes that had positive 
cornea. cultures, suggesting diffuse ocu- 
lar tissue contamination in septicemia. 
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EVOLUTION OF CONGENITAL PIT OF THE OPTIC DISK WITH 
MACULAR DETACHMENT IN PHOTOCOAGULATED 
AND NONPHOTOCOAGULATED EYES 


. GEORGE THEODOSSIADIS, M.D. 
Athens, Greece 


Congenital pit of the optic disk is clini- 
cally characterized by a circumscribed 
depression, usually located in the tempo- 
ral part of the optic nerve head. This 
depression is grayish in color and varies 
as to size and depth, the latter often 
measuring up to 8 diopters. 

Congenital pit is a rare defect of devel- 
opment which in 30 to 40% of cases is 
accompanied by a serous elevation of the 
macula, resulting in reduced visual acu- 
ity. 

The purpose of the present paper is to 
describe the clinical evolution of 14 cases 
of congenital pit of the optic nerve head 
with serous macular elevation. Six pa- 
tients were subjected to photocoagulation 
at the temporal margin of the optic disk; 
the remaining eight patients did not re- 
ceive any treatment. All patients were 
followed for a period of three to ten 
years. 


MATERIAL AND METHODS 


All 14 patients in this study complained 
of reduced visual acuity in the affected 
eye. Examination by means of direct oph- 
thalmoscopy and the Goldmann three- 
mirror-contact-lens technique revealed 
the existance of a pit in the optic disk, 
invariably accompanied by a central ser- 
ous retinopathy. Measurements of visual 
acuity, visual fields, and intraocular pres- 
sure were performed at all examinations. 
In all cases black-and-white and fluores- 
cein angiography photographs were taken 
and in some instances electroretinograms 
were also made. 

All patients were followed up at regular 
intervals. Six patients were subjected to 
photocoagulation with the xenon arc or 


From the Retinal Department, Athens University 
Eye Clinic, Ophthalmological Center, Athens, 
Greece. 

Reprint requests to George Theodossiadis, M.D., 
54 Omirou St., Athens (135), Greece. 


the argon laser, while the remaining eight 
did not receive any treatment. The segre- 
gation of the patients into treated and 
untreated groups was made without any 
selective criteria. 

In the treated patients, the location of 
the pit at the temporal margin of the optic 
disk was determined as precisely as possi- 
ble. After the location of the pit had been 
ascertained, two or three spots with 
photocoagulation (Zeiss) or argon laser 
were applied to the retina corresponding- 
ly. Photocoagulation was invariably done 
in a single session and was not repeated. 
In cases where a crescent existed at the 
temporal rim of the optic nerve head, 
photocoagulation was done at the tempor- 
al margin of the crescent. The laser spot 
size was 100 u; the intensity ranged from 
50 and 150 mW and the time from 100 to 
200 msec. With the xenon arc the shutter 
was usually 1.5 and the intensity varied 
between the second and third gradations. 
Intensity, time, and spot size of photoco- 
agulation in no case exceeded the above 
figures, whether or not a retinal reaction 
was observed at the moment of photoco- 
agulation due to the existing retinal eleva- 
tion in the papillomacular area. 


RESULTS 


During the follow-up, attention was 
directed mainly to two areas: (1) the optic 
nerve head, and (2) the papillomacular 
area, in order to detect any alterations that 
might have occurred. : 

Data about the patients at the first 
examination with regard to age, sex, 
probable time of onset, and the condition 
of the other eye are shown in Table 1. 
Dimensions of the optic disk and of the 
cup in which the pit was located and the, 
fluorescein angiography findings at the 
first examination are given in Table 2. In 
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TABLE 1 


Onset (Time Before 


CONGENITAL PIT OF THE OPTIC DISK 


PATIENTS WITH CONGENITAL FT 
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Condition of Other Eye 





Patient Sex, Age (yrs) First Examination) at First Examination 
BE Re a So Ie a A a SE I Ee 
l F 35 3 yrs Normal 
2 F ,60 l yr Normal 
3 M,19 l yr Normal 
4 M,18 2 yrs Normal 
5 M,25 2 mo Normal 
6 M,20 6 mo Normal 
7 M,18 4 yrs Normal 
8 F, 29 1 mo Normal 
9 F, 32 6 mo Pit 
10 F, 25 5 days Normal 
11 M,23 2 mo Normal 
12 M,18 1 yr Normal 
13 M,21 6 mo Normal 
14 M,24 2 yrs Normal 
TABLE 2 


Nerve Head Compared 


DIMENSIONS AND FLUORESCEIN ANGIOGRAPHIC FINDINGS OF THE 


OPTIC NERVE HEAD AND PIT AT FIRST EXAMINATION 
TOE. a ar ee a 
ŘS 


Size of Optic 


Size of the Cup 


Fluorescein 
Angiography 


Location 
of Pit 


Seen enn Ee ae ee ee 


Patient to Other Eye* 
l Normal 
2 Abnormally large 
3 Normal 
4 Abnormally large 
5 Abnormally large 
6 Normal 
T Abnormally large 
8 Abnormally large 
9 Abnormally large 
10 Abnormally large 
1] Normal 
12 Normal 


13 Abnormally large 


14 Normal 


Twice pinhead size 


One sixth of 
optic disk 
One fourth of 
optic disk 
One fourth of 
optic disk 


Four times pinhead size 


Twice pinhead size 
One sixth of 
optic disk 
One tenth of 
optic disk 
One seventh of 
optic disk 
One seventh of 
optic disk 
Twice pinhead size 
One ninth of 
optic disk 
One sixth of 
optic disk 
One tenth of 
optic disk 


Leakage at upper 
and temporal rim 

Leakage at bottom 
of cup 

None 


Leakage at bottom 
of cup 

Leakage around 
cup 

None 

Leakage at bottom 
of cup 

Leakage at bottom 
of cup 

Leakage at bottom 
of cup 

Leakage at rim 
around cup 

None 

None 


None 
Leakage at rim 


around cup and 
at bottom 


Lower temporal 
Upper temporal! 
Temporal 
Temporal 
Temporal 


Temporal 
Temporal 


Lower temporal 
Temporal 
Temporal 


Lower temporal 
Temporal 


Temporal 


Lower temporal 


A a oan G ŘS 


*Observed through Goldmann three-mirror-contact-lens. 
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Fig. 1 (Theodossiadis). Case 14. Pit of the optic 
disk with fluorescein leakage from the bottom of the 
pit and from its margins. Note the pigment accumu- 
lation in places and the defects of the pigment 
epithelium. 


eight of the 14 cases the optic disk of the 
affected eye was larger than that of the 
fellow eye. The dimension of the cup 
within which the pit was located varied 
from one fourth of the optic nerve head to 
twice the size of a pinhead. The patients 
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were divided into three groups by fluo- 
rescein angiography: (1) Patients without 
abnormal fluorescein angiographic 
findings. (2) Patients with dilated capil- 
laries within the cup. In these cases the 
fluorescein appeared at the end of the 
arterial phase and at the beginning of 
the venous phase. Diffusion of dye was 
observed only from some capillaries (Fig. 
1). (3) Patients with dilated capillary ves- 
sels mainly around the pit on the optic 
disk surface and fluorescein diffusion. In 
certain cases leakage was observed from 
dilated vessels around the pit (Fig. 2). In 
no case did we note any diffusion of dye 
from this area into the subretinal fluid. 
The degree of serous detachment and of 
retinal elevation varied considerably at 
the first examination. In eight cases the 
elevation was confined to the papillomac- 
ular area, whereas in the remaining six 
cases it extended considerably beyond 
this area, particularly toward the 6 o’clock 
region. In one patient in this group the 
elevation resembled a retinal schisis. De- 
tails regarding serous elevation of the 
retina and corresponding visual acuity at 
the first examination are shown in Table 





Fig. 2 (Theodossiadis). Case 1. Fluorescein leakage from dilated vessels at the upper and temporal margin 
of the pit. Note the granular defect of the pigment epithelium, which extends downward considerably 


beyond the papillomacular area. 





3. Visual acuity varied from 6/120 (20/ 
400) to 6/12 (20/40). The condition of the 
pigment epithelium in the detached area 
varied according to the length of time the 
serous detachment had existed (Fig. 2). 
During follow-up, we observed certain 
alterations in the size of the cup in which 
the pit was located. These alterations 
were found in patients with a long 
follow-up period (Table 4 and Fig. 3). 
The changes involving the area between 
optic disk and macula in both treated and 
untreated groups are shown in Table 5 
and Figures 4 to 8. In Table 5, details are 
also given as to the evolution of the serous 
detachment of the macula, the condition 
of the pigment epithelium, and visual 
acuity during the long-term follow-up. 


DISCUSSION 


Although the clinical aspects of the pit 
of the optic nerve head were described by 
Wiethe! as early as 1882, the pathogenesis 
of the pit and the origin of the attendant 
subretinal fluid of the macula have never 
been fully elucidated, despite the efforts 
of numerous authors who have dealt with 
this question.? 1° 

The origin of the accumulated subret- 


inal fluid in the macula in cases of pit of 
the optic nerve head is still a controversial 
subject. The most plausible explanation 
so far is that of Sugar® who postulates that 
fluid may leak from the vitreous cavity 
through the pit into the subretinal space. 
Regenbogen and associates!! and Gass* 
sugges: that cerebrospinal fluid may leak 
around the pit into the subretinal space. 


TABLE 4 
ALTERATIONS IN THE CUP 








Changes in the 





Patient Duration of 
No. Dimensions of the Cup Follow-up (yrs) 
1 Unchanged a 
2 Unchanged 31/2 
2 Increase in > 10 
iás horizontal diameter 
4 Increase in F 
horizontal diameter 
5 Unchanged 5 
6 Unchanged 4!/2 
7 Unchanged À 41/2 
8 Unchanged 5 
9 Unchanged 5 
10 Increase in 8 
horizontal diameter 
11 Unchanged 5 
12 Unchanged 4 
13 Unchanged 31/2 
14 3 


Unchanged 


Be. ee ee 
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TABLE 3 
CONDITION OF THE PAPILLOMACULAR AREA AT FIRST EXAMINATION ; if 
lllar T A 
Extent of Serous Retinal Elevation as 

Patient Serous Detachment (Positive Diopters) Visual Acuity ° à 
l 4DD* ee 6/120 (20/400) E 
2 >4DD <3 6/15 (20/50) og 

3 <4DD <3 6/18 (20/60) Es 
4 ree SDD 3 6/22 (20/70) a 
5 <4DD <3 -~ 6/12 (20/40) Ag 
6 >4DD <8 p23 6/120 (20/400) i: 

7 4DD <3 6/15 (20/50) a 

8 >4DD <3 6/30 (20/100) j 

9 <4DD <3 6/60 (20/200) 
10 <4DD >3 = 6/30 (20/100) 

11 <4DD <3 6/120 (20/400) A 
12 >4DD <3 6/60 (20/200) ts 
13 4DD 3 6/30. (20/100) & 
14 >4DD <3 = 6/60 (20/200) oe 

* DD denotes disk diameters. E 
a 
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Fig. 3 (Theodossiadis). Left, Fluorescein angiogram showing dimensions of the cup with the pit inside, 
taken at the beginning of 1968. (Case 10). Right, Eight years later. Note the increased dimensions of the cup 
in comparison with the condition at the first examination. The magnification is the same (compare the width 
of the vessels in both angiograms), 





Fig. 4 (Theosossiadis). Case 10. Serous detach- Fig. 5 (Theodossiadis). Case 10, Fluorescein angi- 
ment of the macule due to congenital pit of the optic ogram. The margins of the elevation, the fluorescein 
nerve head. Note the extent and the elevation of the leakage from the bottom of the cup, and the intact 
serous detachment. The macula shows folds. pigment epithelium in the macular? area are clearly 

discernible. 


VOL. 84, NO. 5 


CONGENITAL PIT OF THE OPTIC DISK 625 





Fig. 6 (Theodossiadis). Case 10, Eight years after light coaguation at the temporal margin of the optic 
nerve head. Note the disappearance of the serous detachment on the macula and the intact pigment 
epithelium in the papillomacular area. 


According to Farpour and Babel,® mac- 
ular detachment is caused by vascular 
abnormalities around the pit from which 
fluorescein leakage occurs. However, flu- 
orescein diffusion from abnormal vessels 
around the pit of the optic nerve head 
only occurs in some cases and fluorescein 
is not encountered in the area of serous 
macular detachment. Vogel and Wessing® 
attributed the macular elevation to trac- 
tion exerted on the internal limiting mem- 
brane located in the temporal part of the 
optic nerve head, resulting in the entrance 
of accumulated fluid into the subretinal 
space through the pit of the optic nerve 
head. The traction exerted on the mternal 
limiting membrane is ascribed to the 
shrinkage of glial tissue located in the cup 
of the optic disk. This view has also been 
supported by Zimmerman.® 

The macula is involved in 30 to 40% 
of the total number of cases of congenital 
pit of the optic nerve head. The time of 
onset varies. Vogel and Wessing® reported 
onset at a fairly advanced age, around the 
40th vear, whereas according to Bregeat, 
Girard, and Mondon!?? the disease begins 


muck earlier. Our patients, with one ex- 
ceptiom, were 18 to 35 years old, and in 
some onset had occurred long before the 
first examination. In 60% of our cases the 
size of the optic nerve head of the affected 
eye exeeeded that of the fellow eye. The 
dimensions of the pit were in direct pro- 
portion to the dimensions of the optic 
disk (Table 2). in most cases. However, 
we established that the course of the 
disease was not influenced by the size of 
the pic, by the existence of leakage from 
the vessels of the pit, or by their location. 

In certain instances, that is, in patients 
with the longest follow-up period, we 
founc that the dimensions of the cup, 
withia which the pit is located, had in- 
creased with time, particularly its hori- 
zontal diameter. This was evident in 
these cases where the follow-up period 
exceeded six years (Fig. 3). A plausible 
explanation of this phendOmenon is that 
the excavation existing in the temporal 
part of the optic disk had been covered to 
a larze extent by a thin tissue in the form 
of a ledge. This tissue then either disap- 
peared or decreased during the follow-up 


or 
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period so that the true dimensions of the 
pit became discernible. This observation 
is in agreement with histopathological 
findings, according to which the nature of 
the tissue within and covering the pit may 
change in the course of time.® The physi- 
ological cup of the optic disk of the other 
eyes remained*unchanged over the same 
follow-up period. Moreover, the intraocu- 
lar pressure of the affected eye was nor- 
mal. The spontaneous resorption of the 
subretinal fluid may be due to the chang- 
es of the tissue within the cup and to the 


Fig. 7 (Theodossiadis), Case 3. Top left, Late 
fluorescein phase in a case of congenital pit with 
serous detachment of the macula. Note fluorescein 
leakage from the lower part of the pit. The pigment 
epithelium of the macula is intact. Top right, Early 
and late venous phase (bottom), ten vears later. Note 
the granular appearance of the extensive damage to 
the pigment epithelium at the macular area and the 
posterior pole. This patient was not treated. 


obstruction of the pit. This obstruction is, 
however, of a temporary nature. 

From a comparison of the two groups 
(treated and untreated), we found that the 
treated group had better results in regard 
to visual acuity, visual fields, and the 
general condition of the papillomacular 
area (Table 5 and Figs. 4-10). 

Five of the six patients in the treated 
group had improved visual acuity, an 
amelioration which persisted without re- 
version. Furthermore, we observed the 
complete disappearance or a marked re- 
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Fig. 8 (Theodossiadis). Case 12, Top, Pit of the optic nerve head with subretinal elevation. The limits are 
marked with arrows. Bottom, Four years after photocoagulation. The extent and elevation are visibly 
reduced (arrows). 


cession of the serous detachment in all 
cases but one (Table 5). In the one in- 
stance where no recession occurred, the 
picture resembled that of retinoschisis. 
Similar cases have been reported by 
Streiff,!3 Francois and Lambrecht,!* and 
Gareis.!° 

The visual field defects caused by 
photocoagulation proved subjectively 
less troublesome when the location of the 


pit was upper or lower temporal than 
when it was exactly temporal and light 
coagulation was applied correspondingly, 
since in the latter instance the papillo- 
macular bundle was directly affected. We 
expected the field defects to be more 
extensive after photocoagulation. That 
this was not the case may be due to the 
circumstance that the retinal nerve fiber 
lavers are only slightly affected by photo- 
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TABLE 5 
FOLLOW-UP STUDY OF PAPILLOMACULAR AREA 


a a 


. Duration: 2 oy Bhangesh 85. Automatic 
Patient of Follow- Central Serous Pigment _Visual Acuity _ Absorption 
No. up (yrs) Retinopathy Epithelium Original  Final+ of Fluid 


ara a ei E 


UNTREATED GROUP 


BES REL 


l 3 Unchanged Pigment mottling 6/120 HM None 
20/400) 

2 31/2 Unchanged Pigment accumulation 6/15 6/22 None 
(20/50) (20/70) 

3 10 Increase in Pigment mottling, 6/18 6/120 None 
elevation and thinning, and (20/60) (20/400) 
spreading accumulation 

4 7 Increase in Mainly pigment 6/22 6/120 Automatic 
elevation accumulation (20/70) (20/400) absorption 

& recurrence 

5 5 Almost unchanged Mainly pigment 6/12 6/60 None 

mottling (20/40) (20/200) 
6 41/2 Unchanged Pigment thinning 6/120 CF None 
and mottling (20/400) 

7 4!/2 Increase in Mainly pigment 6/15 6/30 None 
elevation and mottling (20/50) (20/100) 
spreading 

8 5 Unchanged All types of 6/30 CF None 

pigment changes (20/100) 
TREATED GROUP 

9 5 Disappearance Pigment mottling 6/60 6/22 None 

of elevation (20/200) (20/70) 
10 8 Disappearance of No change 6/30 6/15 None 
elevation (20/100) (20/50) 
11 5 Disappearance of No change 6/120 6/30 None 
elevation (20/400) (20/100) 
12 4 Marked recession No change 6/60 6/30 None 
(20/200) (20/100) 
13 31/2 Disappearance of No change 6/30 6/12 None 
elevation (20/100) (20/40) 
14 3 Unchanged Pigment mottling 60/60 60/60 None 
and accumulations (20/200) (20/200) 


reer ag ENE A eh. 


*From first examinations. 


HHM denotes hand movement; CF, counting fingers. 


coagulation because of the central serous 
detachment during the intervention (Fig. 
9). 

In the untreated group, we observed 
only one instance of automatic absorption 
of the fluid with a temporary improve- 
ment of visual acuity. This patient, how- 
ever, had a recurrence one year later; 
since then the condition has remained 
unchanged. In the untreated group serous 


retinal elevation persisted or even ex- 
panded during the follow-up period, 
causing irreversible damage to the pig- 
ment epithelium in the affected area (Fig. 
7). All alterations of the pigment epithe- 
lium already existing at the first examina- 
tion had spread and become more numer- 
ous in the course of time. Where none had 
existed before, they appeåred approxi- 
mately one year after the onset of the 
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Fig. 9 (Theodossiadis). Case 13. Visual field 31/2 
years after photocoagulation. Defect of the visual 
field: I/1 (Goldmann perimeter), without central 
vision being affected. 


disease. These alterations of the pigment 
epithelium consisted of pigment accumu- 
lations in places, increased pigmentation 
in the temporal crescent of the optic disk, 
and atrophy or thinning of the pigment 
epithelium (Fig. 1). Visual acuity was 
found to be reduced in all eight patients 
in the untreated group during follow-up. 

The absorption of the fluid in the treat- 
ed group proceeded gradually and took 
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Fig. 10 (Theodossiadis). Case 4. Visual field in an 
untreated ease seven years after the first examina- 
tion. Excensive central scotoma is evident. 


more than six months. Visual acuity, how- 
ever, improved before complete absorp- 
tion cf the fluid, with maximum amel- 
ioration coinciding with the final 
disappearance of the fluid (Table 6). A 
certain degree of improvement occurred 
in cases where the fluid diminished with- 
out disappearing completely (Fig. 8). 
After the absorption of the fluid, the mac- 
ula presented a variety of aspects depend- 


TABLE 6 


CHANGES IN VISUAL ACUITY AND OF THE 
CENTRAL SEROUS DETACHMENT 
IN THE TREATED GROUP 


EOSS ——— ————— 
————————————— 


Visual Acuity and SRD Before and After Photocoagulation* 








After 3 mo After | yr After 3 yrs 
Patient Initial 
No. VA VA SRD VA SRD VA SRD 
9 6/60 6/30 No change 6/22 Marked 6/22 Disappearance 

(20/200) (20/100) (20/70) reduction (20/70) 

10 6/30 6/30 Slight 6/12 Disappearance 6/15 Disappearance 
(20/100) (20/100) recession (20/40) (20/50) 

11 6/120 6/120 Slight 6/120 Disappearance 6/30 Disappearance 
(20/400) (20/400) recession (20/400) (20/100) 

12 6/60 6/60 No change 6/30 Marked 6/30 Marked 
(20/200) (20/200) (20/100) reduction (20/1003 reduction 

13 6/30, 6/22 No change 6/12 Disappearance 6/12 Disappearance 
(20/100) (20/70) (20/40) (20/40) 

14 6/30 6/30 No change 6/60 No change 6/60 No change 
(20/100 (20/100) (20/200) (20/200) 





*SRD denotes serous retinal detachment; VA, visual acuity. 
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ing chiefly on the length of time during 
which the elevation had existed. Thus, 
the macula showed a slight distortion or 
mottling and rarely looked wholly nor- 
mal. In cases where the fluid persisted, 
the macula was thin or of cystic aspect. 
No holes were observed. 

It would thus seem that in some pa- 
tients photocoagulation inhibits the fur- 
ther development of the disease, since the 
disappearance of the fluid or the restric- 
tion of the extent of the central serous 
retinopathy in our patients after photoco- 
agulation cannot be considered mere co- 
incidence for the following reasons: (1) 
No recurrence was observed during 
follow-up examinations; and (2) the ab- 
sorption of subretinal fluid, either total or 
partial, occurred after photocoagulation. 

All available evidence supports the 
view that the pit of the optic nerve head is 
responsible for subretinal fluid accumu- 
lation. Careful application of photocoag- 
ulation at the rim of the pit may close the 


fistula through the creation of a choroido- | 


retinal scar. This view was also supported 
by Jack!® and by Gass* who applied 
photocoagulation in the same area for the 
same condition. 

A sudden deterioration after photoco- 
agulation has been reported with regard to 
visual acuity and the spreading of the 
detachment. In our opinion this failure 
was due to a different use of photocoagu- 
lation. When photocoagulation is applied 
consecutively along the entire temporal 
margin of the optic disk, visual acuity 
may deteriorate abruptly. The impair- 
ment of visual acuity may also be induced 
by photocoagulation being applied di- 
rectly to the pit with resulting damage to 
the nerve tissue.!7 In our patients we did 
not observe amy abrupt deterioration of 
visual acuity except in two patients in 
whom visual acuity was temporarily 
slightly impaired, improving again after a 
lapse of 15 to 20 days. The temporary 
deterioration of visual acuity should be 
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attributed to the creation of an edema in 
the rods and cones located around the 
main point of application of photocoagu- 
lation. Eventually this edema subsides 
and the rods and cones in the surrounding 
area recover. 18 

The spread of subretinal fluid after 
photocoagulation may be due either to an 
inadequate chorioretinal scar having 
formed or to the application of photoco- 
agulation within the pit, in which case a 
shrinkage of tissue glia occurs. This 
shrinkage may cause a widening of the pit 
aperture, 

Good results obtained with photocoag- 
ulation have also been reported by Jack!6 
and by Tillmann and _ Antoniadis,' 
whereas Gass* recommended further tri- 
als with photocoagulation, despite failure 
to achieve closure of the fistula in two of 
his cases. On the contrary, Tasman2° and 
Vogel and Wessing® considered photoco- 
agulation to be of no use. The question 
remains as to why photocoagulation is not 
consistently effective in all cases. One 
likely explanation is that in some cases of 
congenital pit with serous detachment no 
adequate chorioretinal scar is obtained 
through photocoagulation because of the 
retinal elevation existing in the papillo- 
macular area. 


SUMMARY 


We studied 14 cases of congenital pit of 
the optic disk with serous macular de- 
tachment which were followed for three 
to ten years. The patients were divided 
into two groups: six patients who had 
photocoagulation applied to the temporal 
margins of the optic disk corresponding 
to the location of the pit, and eight pa- 
tients who received no treatment whatev- 
er. In both groups those patients with the 
longest follow-up period of six years or 
more showed an increase of the dimen- 
sions of the pit and a diminution of fluo- 
rescein diffusion from the Vessels of the 
pit. In the treated group the fluid was 
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absorbed in four cases and diminished in 
one within six months to one year after 
photocoagulation. A persistent improve- 
ment of visual acuity, visual fields, and 
color perception was established in five 
cases. In the untreated group, follow-up 
examinations revealed the continued exis- 
tence or even an expansion of the serous 
detachment with corresponding damage 
to the pigment epithelium and substantial 
impairment of visual acuity. 
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HEMORRHAGIC MACULAR DETACHMENT 
IN THE VOGT-KOYANAGI-HARADA SYNDROME 


: MELVIN R. CARLSON, M.D., AND BARRY M. KERMAN, M.D. 
. Torrance, Califomia 


Vogt-Koyanagi-Harada syndrome is 
characterized by bilateral uveitis, exuda- 
tive retinal detachment, dysacousia, alo- 
pecia, poliosis, and signs of central ner- 
vous system involvement including 
headache and increase in pressure and cel- 
lular content of the cerebrospinal fluid. 
The disease usually occurs in young 
adults and its cause is unknown. The 
prognosis for vision is variable, and per- 
manent visual loss from severe iridocycli- 
tis, glaucoma, cataract and phthisis bulbi 
has been reported.! Recently we saw a 
patient with the Vogt-Koyanagi-Harada 
syndrome who developed a hemorrhagic 
detachment of the macular retina. To our 
knowledge there is no previously pub- 
lished report of this complication as a 
cause of loss of vision in the Vogt- 
Koyanagi-Harada syndrome. 


CASE REPORT 


A 25-year-old white man reported here in Febru- 
ary 1972 with a history of awakening with a marked 
decrease in the vision of his right eye. A neurologist 
examined him and made a presumptive diagnosis of 
multiple sclerosis; treatment was begun with oral 
prednisone, 10 mg/day. No subjective improvement 
in visual acuity occurred. Three weeks later the 
patient noted blurring of vision and photophobia in 
the left eye. He denied having headache or other 
systemic symptoms. Ophthalmological consultation 
was then obtained. 

Best corrected visual acuity was 6/60 (20/200) in 
each eye. External examination showed 3+ bulbar 
conjunctival injection bilaterally, 3+ flare and cellu- 
lar reaction in the anterior chamber of each eye, and 
2+ cells in the anterior third of the vitreous in both 
eyes. Ophthalmoscopic examination showed hyper- 
emia of the disks with bilateral retinal detachments 
inferiorly. No retinal breaks were seen. 


From the Division of Ophthalmology, Harbor 
General Hospital, UCLA School of Medicine, Tor- 
rance, California. 

Reprint requests to Barry M. Kerman, M.D., Divi- 
sion of Ophthalmology, Harbor General Hospital, 
1000 W. Carson St., Torrance CA 90509. 


Second-strength purified protein derivative, 
coccidioidin, and histoplasmin skin tests were nega- 
tive. Results of chest x-ray, complete blood cell 
count, urinalysis, serum protein electrophoresis, 
glucose, and blood urea nitrogen were within nor- 
mal limits. The erythrocyte sedimentation rate was 
25 mm/hr. The VDRL was nonreactive and the 
antinuclear-antibody was negative. Analysis of the 
cerebrospinal fluid, including protein electrophore- 
sis, was within normal limits. 

The patient was treated with atropine 1% and 
prednisolone acetate 1% applied topically, and oral 
prednisone, 80 mg/day. A fluorescein angiogram of 
the right eye two weeks after the initial ophthal- 
mologic examination showed diffuse increase in 
choroidal fluorescence without evidence of fluores- 
cein leakage (Fig. 1). After three weeks of therapy 
the visual acuity had improved to 6/21 (20/70) in 
each eye. The anterior chamber reaction was un- 
changed, but the exudative retinal detachments had 
resolved. The prednisone therapy was gradually 
tapered and discontinued. Six weeks later the visual 
acuity was 6/9 (20/30) in each eye. The anterior 
chamber showed a 2+ flare and cell reaction in both 
eyes. Three months after the onset of his visual 
disorder the patient developed scalp alopecia, vitili- 
go of both eyelids, and poliosis of his eyelashes and 
eyebrows. 





Fig. 1. (Carlson and Kerman). Midphase fluores- 
cein angiogram of right eye (March 1972). Multiple 
areas of punctate macular and irreġular perimacular 
hyperfluoresence are seen, Late photographs failed 
to show leakage of dye. 
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The anterior chamber reaction remained un- 
changed thereafter despite continued topical cyclo- 
plegic and corticosteroid therapy. Ophthalmoscopic 
examination showed mild pigment proliferation in 
both maculae and numerous peripheral areas of 
well-circumscribed absence of retinal pigment epi- 
thelium and choroidal vasculature. There was no 
pigment clumping associated with these peripheral 
lesions. These defects were most marked inferiorly, 
in the area of previous exudative retinal detachment 
(Fig. 2). 

In August 1974, the patient noted marked blurring 
of vision in his left eye with reduction of visual 
acuity to counting fingers at four feet. Ophthalmos- 
copic examination showed a hemorrhagic detach- 
ment of the macula (Fig. 3). Organization of this 
macular lesion resulted in formation of a gliotic scar 
without subsequent improvement in visual acuity. A 
fluorescein angiogram of the left eve showed scat- 
tered pigmentary changes, early blockage of 
choroidal fluorescence by the macular lesion, and 
late macular fluorescein leakage and staining. No 
definite subretinal neovascularization was seen (Fig. 
4), Angiographic study of the right eye showed a 
diffuse increase in choroidal fluorescence with sev- 
eral areas of increased fluorescence corresponding to 
focal retinal pigment epithelial attenuation. No evi- 
dence of subretinal neovascularization of the right 
eye has been found in the subsequent 20-month 
follow-up period (Fig. 5). As complicating factors, 
the patient has developed glaucoma of the right eye 
and 1+ posterior subcapsular lenticular opacities in 
both eyes. His visual acuity in the right eye remains 
6/9 (20/30). 





Fig. 2. (Carlson and Kerman). Multiple punched- 
out areas of losseof pigment epithelium and chorio- 
capillaris are seen in the periphery of the left fun- 


dus (October 1972). 


hadi. nihit d eG da 


VOGT-KOYANAGI-HARADA SYNDROME 


633 





Fig. 5 (Carlson and Kerman). Fundus photograph 
of left eve showing atrophic lesions near the disk 
and macu.a? hemorrhage beneath the neurosensory 
retina (Augtust 1974). 


DISCUSSION 


The Vogt-Koyanagi-Harada syndrome 
is a disease of multisystemic involve- 





Fig 4 (Carlson and Kerman). Late phase fluores- 
cein angiogram of left eye (August 1974). The peri- 
papillary lesion inferotemporal to the disk shows 
hy verfluoresence without evidence of dye leakage. 
The raacular lesions show fluorescein leakage, pool- 
ing, end staining with surrounding alterations in the 
retinal pigment epithelium. 
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Fig. 5 (Carlson and Kerman). Late phase fluores- 
cein angiogram of right eye (May 1976). There is 
diffusely increased background fluoresence with 
multiple discrete areas of irregular size and shape 
showing more marked hyperfluoresence. There is 
fluorescein staining at the temporal margin of the 
optic disk. Note the progression of the lesions in 
four years (compare with Figure 1). 


ment, which can result in permanent par- 
tial or total loss of vision. The prognosis 
for vision remains guarded because of the 
tendency of the associated uveitis to pro- 
duce secondary complications. Pupillary 
occlusion and seclusion, cataract forma- 
tion, and glaucoma are recognized seque- 
lae of the anterior uveitis.? In most cases, 
the posterior uveitis resolves with time, 
and the exudative retinal detachment sub- 
sides. Occasionally, mild macular pig- 
mentary disturbance is noted. 

There are few reports of fluorescein 
angiography in patients with the Vogt- 
Koyanagi-Harada syndrome. Kanter and 
Goldberg? reported on the angiographic 
appearance of three patients with bilater- 
al uveitis and exudative retinal detach- 
ments. They found leakage of fluorescein 
into the subretinal space in the acute 
phase, indicating choroiditis. Multiple 
fluorescent dots were also seen and 
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thought to represent pathological altera- 
tions in Bruch’s membrane and the retinal 
pigment epithelium. The angiograms 
taken after resolution of the inflammatory 
process showed diffuse pigment migra- 
tion within the choroid and involvement 
of the pigment epithelium. Epipapillary 
and peripapillary neovascularization was 
seen in one patient. 

Shimizu? reported on the angiographic 
appearance of a case of Vogt-Koyanagi- 
Harada syndrome. His study showed nu- 
merous fluorescing dots at the level of the 
retinal pigment epithelium, some of 
which tended to enlarge with time. Addi- 
tionally, involvement of the optic nerve 
and peripheral fundus was seen. In both 
studies®4 there was no apparent involve- 
ment of the retinal vessels. The angio- 
graphic appearance in our patient is con- 
sistent with these reports and shows 
macular, peripapillary, and peripheral in- 
volvement of the choroid and retinal pig- 
ment epithelium. We also documented 
the progression of these lesions at a time 
when the posterior uveitis was quiescent. 

The present case also demonstrates that 
sudden and marked permanent loss of 
vision in the Vogt-Koyanagi-Harada syn- 
drome can result from hemorrhagic de- 
tachment of the macula. Presumably, the 
underlying cause is the development of 
subretinal neovascularization in the mac- 
ular region, although we could not dem- 
onstrate this finding angiographically. 
Pigmentary macular changes of the fel- 
low eye in this case indicate involvement 
of the retinal pigment epithelium by the 
pathological process. Since other diseases 
with macular pigment epithelial change, 
such as senile macular degeneration, have 
been associated with subretinal neovas- 
cularization,®~7 the right eye of our pa- 
tient is being serially examined with fluo- 
rescein angiograms to detect an early 
subretinal neovascular membrane. 
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SUMMARY 


A 25-year-old man developed bilateral 
anterior and posterior uveitis, exudative 
retinal detachments, alopecia, poliosis, 
and vitiligo. Two years after the onset of 
his illness a hemorrhagic detachment of 
the macula occurred in his left eve. Using 
fluorescein angiography, we documented 
involvement of the macular, peripapil- 
lary, and peripheral choroid and retinal 
pigment epithelium. 
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RETINAL VASCULAR DEVELOPMENT 
IN PREMATURE INFANTS 


, ALAN M. ROTH, M.D. 


= Davis, Califomia 


Previous reports on retinal vascular 
maturation in premature infant eyes have 
had variable conclusions because of the 
criteria used for determining fetal age and 
the type of material studied. Fletcher! 
clinically determined that retinal vessels 
usually matured by the time fetal weight 
reached 2 kg. All other studies have been 
based on pathologic specimens. Mann? 
stated that retinal vessels reached the ora 
serrata by the eighth lunar month. Using 
his flat mount trypsin digest technique, 
Cogan? concluded that retinal vascular 
remodeling continued for several months 
after birth. Foos and Kopelow? did the 
most extensive study based on autopsy 
material. They found that an increasing 
percentage of babies’ eyes had mature 
vasculature beginning at seven months’ 
gestation; by the tenth lunar month, 100% 
were vascularized. The age of these in- 
fants was determined from the body 
weight at the time of autopsy. Kushner 
and co-workers® also examined eyes re- 
moved at autopsy and determined age 
from birth weight and crown to heel 
length. They found that four cases con- 
sidered premature by these criteria had 
completely vascularized retinas, while 
seven cases they considered mature births 
had incomplete vascularization. They 
concluded that there is an inherent varia- 
bility between gestational maturity and 
retinal vascularization. 

Pediatricians, repeatedly point out the 
need for accurate assessment of gestation- 
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al age in the newborn infant, particularly 
to differentiate preterm infants from those 
who are merely small at term. They have 
described methods for such evaluation 
based on such clinical factors as neuro- 
logic development and external character- 
istics. Birth weight and size are unreli- 
able criteria of gestational age and are 
dependent on many factors, including 
intrauterine environment and state of the 
mother’s health (for example, high birth 
weights of infants of diabetic mothers). I 
undertook this study to evaluate by clini- 
cal examination the maturity of the retinal 
vasculature of newborn infants and to 
clarify the various reports regarding its 
relationship to gestational age determined 
by the pediatric clinical criteria. Addi- 
tionally, I obtained new information 
about fetal remnants and their relation- 
ship to retinal vascular maturity. I also 
observed the morphology of the optic 
nerve heads in these paranatal eyes. 


SUBJECTS AND METHODS 


I studied a total of 654 eyes from 327 
babies in the high-risk and premature 
infant nurseries here. The examination 
consisted of indirect ophthalmoscopy 
through pupils dilated with 1% tropica- 
mide and 10% phenylephrine (babies 
considered at risk with a high concentra- 
tion of phenylephrine received a 2.5% 
solution instead). The infants were select- 
ed at random by neonatologists. The in- 
fants had had variable amounts of oxygen 
therapy, ranging from none to several 
days of therapy. 

For each infant, I recordéd sex, race, 
birth weight, estimated gestational age at 
birth (Dubowitz method®), number of 
days since birth, use of oxygen therapy 
with respirator settings and arterial blood 
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gases, as well as the babies’ systemic 
disease and details of pregnancy and 
birth. I also recorded details of the ocular 
examination, including the clarity of the 
media, presence of fetal vasculature, type 
of optic cup (Elschnig’s classification as 
modified by Portney’), condition of the 
macula, vessels, and peripheral fundus. 
In particular, I examined the peripheral 
retina with emphasis on the extent of 
vascularization and the presence or ab- 
sence of signs of retrolental fibroplasia. If 
the ora serrata was not visualized by 
oblique viewing, I used gentle scleral 
depression to see it. I included in the 
results only infants without signs of retro- 
lental fibroplasia and those I had exam- 
ined within four weeks of birth. The 
majority of cases were studied less than 
one week after birth. Of these, 17 cases 
had retrolental fibroplasia of some degree 
and will not be considered in this report. 


RESULTS 


The number and percentage of eyes 
with mature retinal vasculature in each 
week of paranatal life is shown (Fig. 1). I 
first observed maturation in the 3lst week 
and its frequency increased steadily until 
the 38th week, when all infants had ma- 
ture retinal vasculature. In no case was 
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Fig. 1 (Roth). Extent of retinal vascularization in 
eyes of infants of different gestation ages. Percent- 
ages of eyes with mature vasculature indicated over 
bars. 
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the vasculature immature in one eye and 
mature in the other. In one case of 34- 
week-old twins, both eyes of the firstborn 
were vascalarized and incompletely vas- 
cularized in the second. There were’ no 
differences in the eyes of multiple-birth 
babies as compared to those singly born. 
While the birth weights of twins and 
triplets were generally lower than those of 
single-birth infants, neither their age 
range, no“ the percentage of retinal vascu- 
larization at any given age was signifi- 
cantly different. If the retinal vasculariza- 
tion is compared to birth weight, there is 
also a steady increase in vascularization 
until, at 3-kg weight, all infants have 
mature vessels (Fig. 2). However, this is 
an artifact of grouping infants of similar 
birth weights together, as was done in 
previous studies*”; if the groups are sepa- 
rated into single kilogram segments, the 
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Fig. 3 (Roth). Same cases as in Figure 2, showing 
variability of percentages fully vascularized when 
cases are not grouped. 


percentage varies (Fig. 3); the lowest 
weight infant with complete vasculature 
was 840 gm, but was small for age (31 
weeks). No differences in maturation 
were seen between male and female in- 
fants, nor were differences related to pres- 
ence or amount of oxygen therapy. 
There was a positive relationship be- 
tween the presence of fetal vascular rem- 
nants and nonvascularized retinas. Some 
degree of pupillary membrane was pres- 
ent in infants between the ages of 30 and 
36 weeks. I observed this structure in 29 
of the 80 infants in this age range who 
had incomplete retinal vascularization; 
the age distribution is shown (Fig. 4). No 
infant who had complete retinal vascular- 
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Fig. 4 (Roth). Incidence of pupillary membranes 
in infant eyes studied. No eye with mature retinal 
vasculature had pupillary membrane. 
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ization had this structure. When present, 
the membrane was always bilateral and 
usually symmetrical in the two eyes. The 
other fetal remnants observed were those 
of the hyaloid system, seen in 82 of the 
247 infants who were between the ages of 
29 and 38 weeks. Of the 85 infants in this 
age range who had incompletely vascu- 
larized retinas, 52 had some remnant of 
the hyaloid system; of the 162 infants 
with mature retinal vasculature, 30 had 
hyaloid remnants. The age distribution of 
this group of patients is shown (Fig. 5). 
Almost half of the cases with incomplete 
retinal vasculature (23 of 52) had both 
pupillary membranes and hyaloid rem- 
nants. One case with incomplete retinal 
vascularization had the hyaloid remnant 
in one eye only, there were six cases of 
unilateral hyaloid remnants in infants 
with mature retinal vasculature. The ex- 
tent of the hyaloid system varied from a 
small segment posteriorly (most common) 
to a complete system including the pos- 
terior tunica vasculosa lentis (least com- 
mon). While the more complete systems 
tended to be in infants with incomplete 
retinal vasculature and the smaller rem- 
nants in those with mature retinal vessels, 
this was not a statistically significant cor- 
relation. The presence and extent of the 
fetal vascular remnants were not related 
to the presence, amount, or duration of 
oxygen therapy. In no case did the pres- 
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Fig. 5 (Roth). Incidence of hyaloid remnants in 
eyes studied. 
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ence of the anterior vascular remnants 
interfere with visualization of the periph- 
eral retina. 

Optic cup types (based on the modified 
Elschnig classification?) were recorded 
for 306 of the babies (Table). Sixteen 
cases had cups that were markedly asym- 
metric in the two eyes, the remaining 
cases were symmetrical. 


DISCUSSION 


The incompletely vascularized retina is 
recognized clinically by a barely discern- 
ible blend of the transparent, vascularized 
posterior retina with the gray, relatively 
opaque, non-vascularized anterior zone. 
This transition, although subtle, was easi- 
ly seen by indirect ophthalmoscopy, even 
when pupillary membranes or hyaloid 
structures, or both, were still present. 
Hazy media, which Cantolino and co- 
authors® reported obscured visualization 
of the retina for several weeks after pre- 
mature birth, were not a problem in this 
study. While anterior fetal remnants rare- 
ly caused some obscuration of the posteri- 
or fundus, the peripheral retina could 
always be seen clearly. 

The data are generally in agreement 
with Foos and Kopelow’s* observation 
that the percentage of infants with mature 
vasculature increases progressively from 
the seventh lunar month until term. How- 
ever, the gestational age in this study was 
determined to the nearest week by an 
experienced neonatologist using clinical 
assessment of neurologic signs and exter- 
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nal characteristics. This method is more 
accurate than that used in autopsy cases,® 
which uses fetal length and weight but 
cannot allew for factors causing infants to 
be either small or large for their gestation- 
al age. Taus, Kushner and colleagues’® 
observaticn of variability in the time rela- 
tionship between retinal vascularization 
and gestational maturity is based on less- 
accurate ages, and the present study 
shows a variability only as might be ex- 
pected im any physiologic process. All 
infants 38 weeks of age and older had 
completely vascularized retinas, an obser- 
vation I confirmed by prospective study 
of nearly 60 infants after these data were 
obtained 

The presence of fetal vascular rem- 
nants, beth from the hyaloid system and 
the pup llary membrane, has been stud- 
ied previously. Roper-Hall’® correlated 
hyaloid remnants with birth weight. He 
noted progressively smaller percentages 
of infarts having such remnants as birth 
weight increased from 0.9 to 2.7 kg. He 
also stated that, at all weights, pupillary 
membrane remnants were more common. 
Jones" noted hyaloid remnants in 95% of 
infants under 2.2 kg, and no remnants in 
97% of infants over 3 kg. Gans!? stated 
that ar obvious pupillary membrane is 
presen* in the majority of premature in- 
fants, and almost always in those whose 
weight is less than 1.5 kg. He further 
observed that some “small, although rela- 
tively mature, infants” had no pupillary 
membrane. Hornblass! concluded that 


TABLE 
INCIDENCE OF PHYSIOLOGIC CUP TYPES IN PARANATAL INFANTS 











Elschnig Type No. of Cases (%) No. of Bilaterals (%) No. ôf Eyes (%) 
Flat A 15 (4.9) 13 (86.7) 28 (4.8) 
I 220 (TL9) 212 (96.4) 432 (73.2) 
II 13 (4.3) 9 (69.2) 22 (3.7) 
Ill ° 57 (18.6) 50 (87.8) 107 (18.1) 
IV l (0.3) 0 (0.0) l (0.2) 
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there is a relationship between remnants 
of pupillary membrane and oxygen thera- 
py, with duration of oxygen supplementa- 
tion playing an important role in the 
extent of the membrane. My observations 
indicate that both of these fetal vascular 
remnants are more common in eyes that 
have immature retinal vasculature. Pupil- 
lary membrane remnants, in particular, 
were seen only in eyes with incompletely 
vascularized retinas; there was no correla- 
tion with the level or duration of oxygen 
therapy. This finding may aid the clini- 
cian who is inexperienced in assessing 
the maturity of retinal vasculature with 
the ophthalmoscope, such as the neona- 
tologist, in clinically identifying those 
infants at risk for oxygen toxicity to the 
retinal vasculature. 

Long-term interest at our center in mor- 
phology of the optic cup stimulated an 
additional area of observation. While 
highly detailed classification of the cup 
requires use of contact lens and slit 
lamp,!4 general classification into Els- 
chnig types? could easily be done with 
the ophthalmoscope. The infant popula- 
tion had a distribution of cup types simi- 
lar to an adult population. Those cases 
designated as “flat” cups were mostly 
caused by abundant glial tissue on the 
surface of the nerve head and could not 
be classified into one of the Elschnig 
types. These findings suggest that physio- 
logic cup morphology is determined de- 
velopmentally and does not change sig- 
nificantly with increasing age. 


SUMMARY 


I studied the degree of maturation of 
the retinal vasculature in 654 eyes of 
premature and high risk infants. I deter- 
mined gestational age of the infants by 
neurologic and physical findings, instead 
of by the less accurate method of using 
birth weight and length determinations. 
Vascular maturation first appeared in 31- 
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week-old infants and was seen in an in- 
creasing percentage of eyes until age 38 
weeks when I saw it in all eyes. I found a 
positive correlation between the presence 
of pupillary membranes and hyaloid rem- 
nants and the immaturity of the retinal 
vessels. This may allow examiners inex- 
perienced in the use of the indirect oph- 
thalmoscope to detect infants with in- 
complete retinal vascularization. The 
variation in morphology of the optic cups 
in this newborn population was similar in 
distribution to that seen in adult popula- 
tions. 
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CHARACTERISTICS AND PROGNOSIS OF RETINAL DETACHMENTS 
WITH DEMARCATION LINES 


WILLIAM E. BENSON, M.D., PORNSAWAT NWANTAWAN, M.D., 


AND PETER H. MORSE, MD. 


Philadelphia, Pennsylvania 


In longstanding retinal detachments, 
retinal pigment epithelial cells can prolif- 
erate and undergo metaplasia at the junc- 
tion of attached and detached retina, 
forming what is clinically known as a 
demarcation line. We reviewed 553 cases 
of consecutive retinal detachments to de- 
termine the characteristics and prognosis 
of detachments with demarcation lines. 

Demarcation lines are present in 16.7% 
of phakic and 13.5% of aphakic retinal 
detachments.! Clinically, a demarcation 
line appears either as a line of pigmenta- 
tion at the junction of attached and de- 
tached retina, or in the detached area of 
the retina as a line of subretinal fibrous 
tissue concave to the ora serrata. The 
metaplastic retinal pigment epithelial 
cells may produce a fibrous adhesion to 
the retina.? In some cases this adhesion 
prevents progression of the retinal de- 
tachment, but a demarcation line cannot 
be regarded as continued protection 
against further spread of the detachment. 

Most retinal detachments with demar- 
cation lines are of at least three months’ 
duration.® Longstanding retinal detach- 
ments may progress to massive periretinal 
proliferation (MPP) more readily than 
those of shorter duration. Massive perire- 
tinal proliferation is also known as mas- 
sive preretinal retraction (MPR), or mas- 
sive vitreous retraction (MVR); it is the 
most common cause of failure of retinal 
detachment surgery. In massive periretin- 
al proliferation, pigment epithelial cells 
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and glial cells proliferate along the inner 
and outer surfaces of detached retina and 
along vitreous membranes.4~® When the 
proliferating cells contract, the retina is 
drawn inte tight folds and reoperation is 
unsuccesszul, Massive periretinal prolife- 
ration is more common in aphakic than in 
phakic retinal detachment.” Vitreous 
hemorrhaze, intraocular inflammation, 
and vitreeus loss at cataract surgery are 
also more common in eyes which pro- 
gress to massive periretinal proliferation.® 
We studied detachments with demarca- 
tion lines to determine whether or not the 
suspectec relationship between massive 
periretine] detachment and longstanding 
detachments exists. 


RESULTS 


Sixty-six* (11.9%) of the 553 eyes with 
retinal detachments had one or more de- 
marcation lines (Table 1). This included 


TABLE 1 
'NSIDENCE OF DEMARCATION LINES 


Patients 
With Without 
Demarcation Demarcation 
(%) Total 

Phakic 

retinal 

detachments 46 (13.4) 297 343 
Aphakic 

retinal 

detachments 20 (9.5) 190 210 
Entire . 

series 66 (11.9) © 487 553 


*None of these 66 was a “subclinical” detach- 
ment; that is, they either extended posterior to the 
equator, had subretinal fluid extending at least 2 
disk diameters from the edge of the retinal break, or 
both. 
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46 (13.4%) of the 343 phakic eyes and 20 
(9.5%) of the 210 aphakic eyes. 

The median age of the 46 phakic pa- 
tients with demarcation lines was 33 
years, vs 59 years for the phakic patients 
without demarcation lines. The median 
age of the aphakic patients with this enti- 
ty was 66 years, vs 61 years for the other 
190 aphakic patients. 

Twenty retinal detachments were 
found on routine examination. In 11 pa- 
tients, the demarcation line outlined the 
borders of the retinal detachment and the 
macula remained attached. In nine pa- 
tients, the detachment had broken 
through the demarcation line and the pa- 
tients remained unaware of the detach- 
ment. The macula was attached in eight 
of these; it was detached in only one. This 
patient may not have noticed symptoms 
because he was unilaterally aphakic. The 
other 46 patients had ocular complaints. 
In four patients, the demarcation line 
outlined the border of the retina! detach- 
ment. Two of these complained of de- 
creased vision lasting four and six months 
respectively. The other two complained 
of visual field loss lasting two and six 
months respectively. In 42 patients, the 
detachment extended beyond the outline 
of the demarcation line. Twenty-four of 
these patients complained of decreased 
vision for periods ranging from two days 
to four years. Eleven noted visual field 
loss lasting from two weeks to three years. 
Seven had been aware of a visual field 
loss for four months to 11/2 years, but did 
not report until they also noticed a de- 
crease in vision. 

The macula was detached in 28 (61%) 
of the 46 phakic eyes and 12 (60%) of the 
20 aphakic eyes. 

Causes of retinal detachment in the 
phakic eyes were: round holes in lattice 
degeneration in 18 patients; round holes 
without lattice degeneration in 14 pa- 
tients; a small flap tear in eight patients; 
and an inferior dialysis in six patients 
(Table 2). 
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TABLE 2 
TYPE OF BREAK 











Patients 
Phakic Aphakic Total 

Round holes 14 9 23 
Holes in 

lattice 18 3 21 
Small flap 

tear 8 8 16 
Inferior 

dialysis 6 6 





In the aphakic eyes the retinal detach- 
ment was caused by round holes in lattice 
degeneration in three patients; round 
holes without lattice degeneration in nine 
patients; and a small flap tear in eight 
patients. 

Of the 46 phakic eyes, 18 had breaks 
located in the superior aspect and the 
retinal detachment spread concentrically 
from the breaks (Table 3). Eight other 
patients had a superior break with a su- 
perior retinal detachment concentric to 
the break. However, the retinal detach- 
ment broke through the demarcation line 
inferiorly, resulting in a predominantly 
inferior retinal detachment (Figure). In 
20 phakic patients the retinal breaks were 
inferior. 

The breaks were superior in nine cases 
of the aphakic retinal detachments. In 
seven of these, the demarcation line was 
broken through inferiorly, resulting in a 
predominantly inferior retinal detach- 


TABLE 3 
LOCATION OF RETINAL DETACHMENT 


Patients 
Phakic Aphakic Total 
Superior 18 a 20 
Inferior 20 11 31 
Superior- 
inferior* 8 7 15 


*Superior-inferior designates superior detach- 
ments that have broken through the demarcation 
line inferiorly. . 
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Figure (Benson, Nantawan, and Morse). Drawing 
of retinal detachment contained superiorly by de- 
marcation line. Inferiorly, the line has not held, 
resulting in inferior detachment. 


ment. Eleven aphakic eyes had inferior 
breaks. 

The retina was successfully reattached 
in 65 (98.5%) of the 66 eyes with demar- 
cation lines, as compared to 446 (91.5%) 
of the 487 eyes without demarcation 
lines. Overall, 511 (92.4%) of the 553 
retinal detachments were successfully re- 
attached (Table 4). 

The one failure to reattach a retina with 
a demarcation line was in a 56-year-old 
phakic patient who had a superior retinal 
detachment caused by a flap tear with 
lattice degeneration in the flap. Preopera- 


TABLE 4 
ANATOMIC REATTACHMENT 


No. Re- 
No. of attached 
Patients (%) 
With k 
demarcation 
lines 66 65 (98.5) 
Without ü 
demarcation 
lines 487 446 (91.5) 
Total 553 511 (92.4) 
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tively there were no signs of massive 
periretinal proliferation, but postopera- 
tively the patient developed inoperable 
massive periretinal proliferation. ; 

The incidence of massive periretinal 
proliferation for the entire series was 
6.1% (34 of 553). One third of these 
showed preoperative evidence of massive 
periretina! proliferation. To compare the 
failure rat2 caused by massive periretinal 
proliferation for the two groups (with and 
without demarcation lines) accurately, we 
have omitted the eight cases that failed 
for reasors other than massive periretinal 
proliferat.on: giant tear, rolled over reti- 
na, large choroidal coloboma, and pene- 
trating injury. The incidence of failure 
resulting from massive periretinal prolif- 
eration in retinal detachments without 
demarcation lines was 6.9% (33 of 479), as 
compared to 1.5% (1 of 66) of eyes with 
demareation lines (Table 5). 


DISCUSSION 


In our series, a much smaller percent- 
age (1.5%) of retinal detachments with 
demarcation lines developed massive per- 
iretinal proliferation than did those with- 
out the lines (6.9%). Based on these re- 
sults, the length of time that a retina is 
detached before surgery is not a factor in 
the development of massive periretinal 
proliferation. 

The righer success rate of the cases 
with demarcation lines is probably the 
result of conditions necessary for the for- 
mation of the lines. One theory for their 
formation is that traction stimulates the 


TABLE 5 


INCIDENCE OF MASSIVE PERIRETINAL 
PROLIFERATION (MPP) 


No. Without No. With 
Demarcation Demarcation 
(%) (%) 
Phakic 15/289 (5.1) 1/46 (2.1) 
Aphakie 18/190 (9.5) 0/20 
Total 33/479 (6.9) 1/66 (1.5) 
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proliferation of pigment epithelial cells. 
Since we saw little evidence of retinal 
traction, such as circumferential equatori- 
al traction or fixed folds, we suspect this 
is not the case. More recent evidence 
shows that, when the retina detaches, 
pigment epithelial cells detach from 
Bruch’s membrane and proliferate in the 
pre- and subretinal space.4 In a retinal 
detachment that either progresses very 
slowly or not at all, there is enough time 
for a sufficient number of these cells to 
settle at the junction of attached and de- 
tached retina to form a demarcation line. 
Thus, the slow progression of the detach- 
ment may signal a benign detachment 
and allow the formation of the demarca- 
tion line. Our findings support this thesis. 
In all the detachments with demarcation 
lines, except those caused by an inferior 
dialysis, the retinal breaks were small. A 
small break allows less of the liquid vitre- 
ous to pass under the retina; this produces 
a more slowly progressing retinal detach- 
ment. Moreover, 75% of the breaks in this 
series were round holes, which, unlike 
flap tears, have little or none of the vitre- 
ous traction that tends to increase the 
spread of the detachment. 

In this study of phakic retinal detach- 
ments, we found that the median age of 
the patients with demarcation lines was 
significantly younger than that of patients 
without demarcation lines (33 vs 59 yrs). 
Younger patients may be more likely to 
have retinal detachments with demarca- 
tion lines because they have less liquid 
vitreous than older individuals. Also, the 
vitreous of younger patients is less likely 
to have gone through the syneresis and 
collapse which produce traction on the 
retina. x 

Forty of the 66 patients had the macula 
detached. Three factors may explain this. 
First, slow and progressive loss of visual 
field (as is seen in patients with glauco- 
ma) is generally not perceived. Secondly, 
once a longstanding retinal detachment 
breaks through a demarcation line it may 
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spread rapidly. Finally, many patients 
notice symptoms of retinal detachment, 
but do not report for examination because 
they are not aware of the serious nature of 
the symptoms. 

Finally, our series shows that, although 
demarcation lines occasionally prevent 
spread of a retinal detachment, 51 of the 
66 demarcation lines in this series did 
not. For this reason, most retinal detach- 
ments with demarcation lines should be 
repaired by a scleral buckling procedure. 


SUMMARY 


In this series of 553 consecutive retinal 
detachments, we found demarcation lines 
in 66 (11.9%). The detachments resulted 
from small breaks, or from inferior dialy- 
ses. We reattached 98.5% (65 of 66) of the 
retinal detachments with demarcation 
lines, as opposed to 91.5% of detachments 
without the lines. Since demarcation lines 
are thought to indicate at least three 
months of detachment, our study indi- 
cates that the length of time a retina is 
detached before surgery is not a factor in 
the development of massive periretinal 
proliferation (MPP). 
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TAPETORETINAL DEGENERATION ASSOCIATED WITH RECESSIVELY 
INHERITED MEDULLARY CYSTIC DISEASE 


BETTINE C. P. POLAK, M.D., BAREND L. HOGEWIND, M.D., 


AND FRIED H. M. VAN LITH. M.D. r 
Leyden, The Netherlands 


Juvenile familial nephrophthisis or 
cystic disease of the renal medulla was 
described by Smith and Graham! in 1945 
as a slowly progressive kidney failure. It 
is characterized by early impairment of 
the kidney’s concentrating power, ab- 
sence of proteinuria, and abnormalities in 
the urinary sediment. The disease has no 
sex predilection, and is fatal in the second 
or third decade without renal-function 
replacing therapy. 

In 1961, Senior, Friedmann, and 
Braudo? described the first family in 
which juvenile familial nephropathy co- 
existed with tapetoretinal degeneration.**4 
In 1965, Meier and Hess® described a 
family with juvenile nephrophthisis and 
retinitis pigmentosa. In 1975, Proesmans, 
van Damme, and Macken® described a 
patient with nephrophthisis, tapetoretinal 
degeneration, and liver fibrosis. Avasthi, 
Erickson, and Gardner? recently pro- 
posed that hereditary renal-retinal dy- 
splasia consistently shows a recessive 
pattern of inheritance not necessarily ob- 
ligatory for the renal or retinal disease 
alone. 

In our clinics ten of 250 patients who 
received donor kidney grafts had medul- 
lary cystic disease. On ophthalmological 
examination, two of these patients had 
tapetoretinal degeneration; relatives of 
these two unrelated patients were exam- 
ined for evidence of renal and retinal 
abnormalities. 


From the DeySartment of Ophthalmology (Drs. 
Polak and Van Lith), and the Department of Internal 
Medicine, (Dr. Hogewind), University Hospital, 
Leyden, The Netherlands. 

Reprint request§ to Bettine C. P. Polak, M.D., 
Department of Ophthalmology, University Hospi- 
tal, Leyden, The Netherlands. 


METHODS 


In all cases routine ophthalmological 
examination included determination of 
visual acuity, measurement of intraocular 
pressure, and examination of ocular 
media and fundi. 

Electrc-oculography (EOG) was done 
according to the method described by 
Arden, Barrada, and Kesley.® A value of 
1.85 was considered to be the lower limit 
of the normal light-peak/dark-trough 
(LP/DT) ratio. Electroretinography (ERG) 
was carried out both in the dark- 
adapted state (scotopic ERG), using blue 
light fashes of 1 joule and 0.1 joule, and 
in the ‘ight-adapted state (photopic ERG) 
with white light flashes of 1 joule super- 
imposec on a bright blue background. 
Stimulus light as well as adaptation light 
illuminated the entire retina.® 

Color vision was examined with the 
Ishihare and H-R-R pseudo-isochromatic 
plates es well as with the Farnsworth 
D-15 panel test. Visual fields were studied 
with the Goldmann perimeter. 


CASE REPORTS 


Case This 18-year-old man, the proband in 
family 1 (Fig. 1, II-8), had gradually developed 
serious kidney failure from the age of 5 vears and 
was grafsed with a donor kidney from his father at 
the age of 16 years. Pathological examination of one 
of his removed kidneys showed medullary cystic 
disease. Ophthalmological examination was per- 
formed cne month after the successful kidney trans- 
plantation. Visual acuity was 6/5 (20/16). Ocular 
media were clear. The optic disks appeared 
whitish-vellow and diffuse pigmentations along the 
small retinal arteries were typical of tapetoretinal 
degeneration. The visual fields showed central rests 
(Fig. 2, Table 1). 

FAMILY 1—His parents were, as far as we could 
ascertaia, not related. Two older sisters (II-5 and 
II-7) of the proband died in childhood because of 
terminal kidney failure: ophthalmological examina- 
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Family 1 





Fig. 1 (Polak, Hogewind, and Van 
propositus Lith). Pedigree of family 1. 

s medullary cystic disease 
eye disease 

probable eye disease 
normal, examined 
examined by others 

no eye examination 
normal, not examined 


deceased 


+OOONRNS — 


l-1 I-10 Il-8 


l-2 

[100 UV 

250 MSEC 

se Te E nage 

50 UV 

100 MSEC 
RE 1,91 1.62 2.34 1.15 
LE 2:25 1.99 2.30 1.31 


Fig. 2 (Polak, Hogewind, and Van Lith). Results of the EOG and ERG examinations in family 1. Note the 
scotopic ERG (top), the photopic ERG (center), and the EOG (LP/DT ratio) (bottom). The scotopic ERG is 
borderline in the father (I-1) and low in the mother (I-2), the sister (II-10), and in the prgband (II-8). The 
photopic ERG is normal in the parents and low in both children. The EOG is normal in th father and sister, 
and low in the mother and proband. 
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TABLE 1 
RESULTS OF THE OPHTHALMOLOGICAL EXAMINATION IN FAMILY 1] 
Pedigree Visual Color , 
No. Fields Vision EOG, ERG ' 

I 1* Normal Normal Normal EOG and 
photopic ERG, border- 
line scotopic ERG 

2s Normal Normal Low EOG, 
normal photopic ERG, 

_ low scotopic ERG 
iy. iog Normal Normal Normal EOG and ERG 

oF Normal Normal Normal EOG and ERG 

3t —— —— o — 

4* Normal Normal Normal EOG and ERG 

5ł — — — 

6* Normal Normal Normal EOG and 
photopic ERG, border- 
line scotopic ERG 

7t eaen: en E 

8 Residual central Tritanomaly Tapetoretinal 

field degëneration 

g* Normal Normal Low EOG, low 

photopic, and scotopic ERG 
10* Normal Normal Normal EOG, low 


photopic and scotopic ERG 





*Visual acuity, intraocular pressure, media, and fundi were no-mal. 


tNot examined. 


II 


IV 





Family 2 


tion was not performed and autopsies were not 
carried out. No other cases of early death, kidney, or 
eye dis2ases were found in the family history. 

The 14-year-old sister of the proband (Fig. 1, 
I-10) hac impaired kidney function typical of med- 
ullary cystic disease. She had a low photopic and 
scotopic ERG, indicating the onset of tapetoretinal 
degeneration associated with renal disease. 

Nine cther relatives including his parents had 
norma. k-dney function while the ERG and EOG 
examinations revealed abnormally low results in 
two re.atoves (I-2 and II-9), and borderline results in 
two othe= relatives (I-l and II-6). Since these four 
relatives had no symptoms of the renal disease or 
retinal abnormalities, the low EOG and ERG results 
may indicate a carrier state. 

Visual acuity, intraocular pressure, media, and 
fundi were normal in all examined relatives (Fig. 2, 
Table 1) 

Case 2—This 18-year-old man, the proband in 
family 2(Fig. 3, IV-2), had had gradually deteriorat- 
ing kidmey function from the age of 8 years. After a 
kidney biopsy, the diagnosis of interstitial nephritis 
was made, and a few medullary cysts were seen. At 
the age of 14 years, he received a cadaver transplant 


Fig. = (Polak, Hogewind, and Van Lith). Pedigree 
of famiy 2. The key in Figure 1 also applies to this 
figure. 
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TABLE 2 
RESULTS OF THE OPHTHALMOLOGICAL EXAMINATION IN FAMILY 2 


Visual Color 
° Fields Vision EOG, ERG 
E- e Normal Normal Normal EOG, 
low photopic ERG, 
normal scotopic ERG 
3* Normal Protanomaly Borderline EOG, normal 
photopic and scotopic ERG 
Iv. 1* Decreased central Normal Normal 
light sensitivity 
2 Residual central Tritanomaly Tapetoretinal 
field degeneration 





*Visual acuity, intraocular pressure, media, and fundi were normal. 


after bilateral nephrectomy. Ophthalmclogical ex- 
amination was performed six months after the kid- 
ney transplantation. Visual acuity was then 5/20, 
and intraocular pressure and media showed no ab- 
normalities. He had pale optic disks, small retinal 
arteries, and serious visual field defects resulting in 
central rests (Table 2). The presence of tapetoretinal 
degeneration was detected by ophthalmological ex- 
amination, supporting the diagnosis of medullary 
cystic disease, 

He underwent a transplant operation because of 
progressive failure of the donor kidney. He died 
from hyperkalemia. The diagnosis of tapetoretinal 
degeneration was confirmed after pathological ex- 
amination: the layer of rods and cones showed 
considerable degeneration and disorganization, but 
they were still present in the macular region. Scat- 
tered and perivascular accumulations of pigmentary 


clumps were seen, and the optic disks and optic 
nerves had nerve fiber degeneration and gliosis 
(Figs. 4 and 5). 

FAMILY 2—The proband had consanguineous 
parents. No other relatives had kidney or eye diseas- 
es, nor was early death reported. 

Both parents and the proband’s sister (IV-1) had 
normal kidney function. The color vision defect 
(protanomaly) in his father (III-3) was supposedly a 
coincidence, In his sister, visual fields showed a 
decreased central light sensitivity, probably caused 
by myopia. 

His mother (III-1) had an abnormal photopic 
ERG, and his father had a borderline EOG. With the 
absence of renal disease, these abnormal EOG and 
ERG results may indicate a carrier stage. Visual 
acuity, intraocular pressure, media, and fundi were 
normal in these three examined relatives (Table 2). 





Fig. 4 (Polak, Hogewind, and Van Lith). Case 2, family 2. Peripheral retina shows melanin deposits 


through all the retinal layers, absence of the outer nuclear layer and photoreceptors, and lack of 
pigmentation in the retinal pigment epithelium. These signs are typical of tapetoretinal degeneration 
(x100). 





Fig. 5 (Polak, Hogewind, and Vam Lith). Case 2, family 1V-2. Fundus photograph of 
the right eye shows the pale whitish papil and narrewed, partly obstructed arteries. 
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DISCUSSION 


The five patients with kidney disease 
had the clinical picture of early onset 
medullary cystic disease (unpublished 
data). The two probands had tapetoretinal 
degeneration and the arguments in favor 
of recessive inheritance are strong. In 
family 2, there is consanguinity between 
the parents and no vertical transmission 
of the disease. The three patients with the 
clinically overt kidney disease associated 
with retinal dystrophy (family 1, II-8 and 
II-10; family 2, [V-2) and the two patients 
who died before the onset of this study 
(family 1, II-5 and II-7) are homozygotes 
for the renal-retinal dysplasia gene. 

Clear abnormalities in carriers who 
have tapetoretinal degeneration have not 
been found previously.!° Lowered EOG 
and ERG responses have only been de- 
scribed in carriers of vitelliform dystro- 
phy! and less clearly in Usher’s syn- 
drome.!2 Since variability, especially of 
the EOG, is normal, lowered values in 
normal individuals cannot be interpreted 
as an indication of a carrier state. In this 
study the lowered values in the parents 
may indicate a carriership. These abnor- 
malities in two siblings (II-8 and II-10) in 
family 1 may also indicate carriership. 

Ophthalmological studies may reveal 
the pattern of inheritance of certain syn- 
dromes, and should therefore be included 
in the examination of families suspected 
of medullary cystic disease; they should 
be imperative for genetic counseling pur- 
poses. 

Kidney transplantation may be contra- 
indicated in cases of serious progressive 
ocular involvement. 


SUMMARY 


Relatives ef two unrelated men who 
had chee kidney transplants were 
examined for evidence of retinal and 
renal abnormalities because of the associ- 
ation of medullary cystic disease and 
tapetoretinal degeneration in the pro- 
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bands. In one family consanguinity of the 
parents was established. The probands 
and three relatives were homozygous fora 
mutant gene causing both renal and reti- 
nal disease, while the parents of both 
probands and two other relatives were 
considered to be obligatory heterozygotes 
of autosormal-recessive inheritance of the 
oculorena. syndrome. Ophthalmological 
studies may help to reveal the pattern of 
inheritance of certain genetically deter- 
mined syndromes and are important not 
only for genetic counseling purposes but 
also for selection of donors for kidney 
transplantation. 
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CHORIOCAPILLARIS NONPERFUSION IN 
ACUTE MULTIFOCAL PLACOID PIGMENT EPITHELIOPATHY 


. AUGUST F. DEUTMAN, M.D., AND FRANS LION, M.D. 
° Nijmegen, The Netherlands 


The basic defect in acute posterior 
multifocal placoid pigment epitheliopa- 
thy (APMPPE) is poorly understood. 
Some authors consider the retinal pig- 
ment epithelium as the primarily affected 
structure,! others believe the choriocapil- 
laris is primarily affected.>34 The charac- 
teristic lesion of APMPPE seems to block 
the choroidal fluorescence in the initial 
phases of angiography.t25 However, 
some investigators have considered the 
possibility that the dark areas on the early 
fluorescein angiogram are filling defects 
in the choriocapillaris.6-8 Proof of this 
has not been presented. 

We studied a patient who developed 
APMPPE. She clearly showed chorio- 
capillaris filling defects at the site of the 
placoid lesions since larger choroidal ves- 
sels were visible under the areas of plac- 
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oid pigment epitheliopathy in the early 
stages of angiography; this resulted from 
minimal blocking effects of the retinal 
pigment epithelium. If fluorescein block- 
age had caused the dark spots on the 
fluorescein angiogram, the larger choroi- 
dal vessels would not have been visible. 
The origin of the choriocapillaris filling 
defects appeared to be a random occlu- 
sion of the precapillary arterioles feeding 
the lobules of the choriocapillaris. 


CASE REPORT 


A 23-year-old white woman visited our outpatient 
clinic on Aug. 6, 1976, with complaints of metamor- 
phopsia of the right eye. Visual acuity was R.E.: 
6/12 (20/40), L.E.: 6/6 (20/20). The ocular media and 
pressure were normal in both eyes. Both fundi 
showed the whitish placoid lesions typical of 
APMPPE (Fig. 1). No retinal vasculitis or papillitis 
was observed. An electro-oculogram a few days after 
the initial visit was normal (light:dark ratio, R.E:: 
2.13, L.E.: 2.18). Fluorescein angiography showed 
choriocapillaris filling defects, while the intermedi- 
ate and larger choroidal vessels showed normal 
perfusion. This was readily visible, probably be- 
cause of decreased filter action of the retinal pig- 
ment epithelium (Figs. 2 and 3). In the late phases of 
angiography fluorescein staining, the site of the 





Fig. 1 (Deutman and Lion). Left, Right posterior pole of a 23-year-old white woman with APMPPE. Right, 
Left posterior pole of the same patient. 
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Fig. 2 (Deutman and Lion). Top left, Early phases 
of fluorescein angiography of the right eye demon- 
strate partial nonperfusion of the choriocapi laris at 
the site of the placoid lesions; the larger, intermedi- 
ate choroidal vessels are visible and appear to be 
perfused by fluorescein. Bottom right, The late phase 
of angiography shows staining of the placoid lesions 
indicating evidence of ischemic necrosis of the 
pigment epithelium caused by the ischemia of the 
choriocapillaris. 


placoid lesions was clearly visible (Figs. 2, bottom 
right and 3, bottom right). Except for vague com- 
plaints about her knees and ankles, the patient did 
not report any abnormalities. She used contracep- 
tives (Ovostat), but no other drugs. No therapy was 
given. 

On Aug. 20, 1976, visual acuity was R.E.: 6/24 
(20/80), and L.EĶX 6/6 (20/20). The electro-eculogram 
was repeated and the results were R.E.: 2.26, and 
L.E.: 2.35. On Aug. 23 visual acuity was R.E.: 6/12 
(20/40), and L.E.: 6/6 (20/20). She complained of 
seeing flecks in front of her eyes. There were some 
cells in the vitreous of the right eye, but rone in the 
vitreous of the left eye. 


sd 





On Aug. 31 visual acuity in the right eye was 6/9 
(20/30) on Sept. 6, 6/7.5 (20/25), and on Sept. 13, 6/6 
(20/20) She said the flecks had slowly disappeared. 

On Sept. 20, exactly one month after the day when 
visien in her right eye was lowest, the patient’s 
complaints subsided and visual acuity in her right 
eye wes 6/6 (20/20). The fundi f aer scar forma- 
tion amd resolution of the acute lesions (Fig. 4). 


DISCUSSION 


The etiology of APMPPE is obscure. 
An association has been observed be- 
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Fig. 3 (Deutman and Lion). Top left, Fluorescein angiograms of the left eve show nonperfusion of the 
choriocapillaris caused by obstruction of the precapillary choroidal arterioles. The larger and intermediate 
choroidal vessels at the site of the placoid lesions are perfused. Bottom right, The late phase of angiography 
shows definite staining of the placoid lesions indicating a breakcown of the chorioretinal diffusion barrier at 
the site of the lesions caused by ischemic necrosis of the retinal pigment epithelium. 


tween this condition and erythema nodo- 
sum.>7 Antecedent symptoms suggesting 
acute viral illgess before ocular manifes- 
tations are also reported.?"!! Previous my- 
cobacterial infection!” and an increased 
incidence of positive tuberculin skin 
tests>:!3-3 have been reported as well. Ser- 
ous retinal detachment,!® retinal vasculi- 
tis and papillitis,? and swelling of the 


optic disk!® have also been seen with 
APMPPE, as well as an increase in mono- 
nuclear cells in the spinal fluid and ele- 
vated cerebrospinal fluid protein.!417-18 
Results of serum canola studies have 
been reported as normal in APMPPE 
patients.!0-11-20-21 Rising ,serum _ titers 
(complement-fixation and neutralizing 
antibody) to adenovirus type 5 were re- 
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Fig. 4 (Deutman and Lion). Left, right eye: right, left eye. Scam formation and resolution of the placoid 
lesions one month after the acute onset of the disease. No therapy had been given. 


ported in a 19-year-old black man with 
APMPPE.® 

We believe APMPPE is a hypersensi- 
tivity reaction leading to a generalized 
vasculitis, which occasionally results in 
erythema nodosum, retinal vasculitis, pap- 
illitis, and random occlusion of the pre- 
capillary choroidal arterioles feeding the 
lobules of the choriocapillaris. This has 
been suggested by previous authors,®* 
but our study is the first reported case in 
which nonperfusion of some of the lob- 
ules of the choriocapillaris is clearly dem- 
onstrated. 

Like Gass,® we originally thought the 
black areas in the early stages of fluores- 
cein angiography were caused by block- 
ing of fluorescence by the edematous reti- 
na. In the present case, which shows no 
blockage of fluorescence in the retinal 
pigment epithelium of the diseased areas, 
the early nonperfusion of choriocapillaris 
in the affected areas is striking. The non- 
perfusion of the choriocapillaris probably 
leads to localized ischemia and decom- 
pensation of the chorioretinal diffusion 
barrier, which is presumably formed by 
tight junctions of retinal pigment epithe- 


lium ce ls, and ultimately results in late 
staining of fluorescein. Either the origi- 
nally nenperfused areas of the choriocap- 
illaris neceive fluorescein from the sur- 
roundixg perfused choriocapillaris, or 
filling of these areas is delayed. Clearly, 
this case shows that the most striking 
ocular abnormality in APMPPE is a par- 
tial nonaperfusion of the lobules of the 
chorioeapillaris. These lobules form part 
of an 2nd-arterial system that shows a 
mosaic pattern in early stages of angiogra- 
phy.*=3 This pattern has been beauti- 
fully saown in rhesus monkeys,® but it is 
also yasible in humans when there is 
slightly delayed filling of the choriocapil- 
laris (Fig. 5). 

Arcker, Krill, and Newell?? concluded 
from their angiographic studies that the 
precapillary arteriole is a functional end- 
artericle. In their anatomic studies, Tor- 
czyns<i and Tso? demonstrated that the 
territcry of a single precapillary arteriole 
is isolated from those of neighboring arte- 
rioles by a perimeter of postcapillary ven- 
ules. Therefore, the choriocapillaris in the 
poste-ior pole of the human eye, with its 
supp ving and draining vessels, appears 
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Fig. 5 (Deutman and Lion). Top left and bottom left, Early phases of fluorescein angiography in a 
patient with a choroidal nevus demonstrate single precapillary arterioles that appear as a mosaic of adjoining 
lobules and function independently. A compressing effect of the nevus on the choriocapillaris may result in 
the outlining of the mosaic. Top right and bottom right, The control and the late phase angiograms clearly 
show the choroidal nevus and some drusen. 


as a mosaic of adjoining lobules that 
function independently. 

We recently observed another patient 
with APMPPE who also showed chorio- 
capillaris filling defects in the early stages 
of angiography, with normal perfusion of 
the intermediate and larger choroidal ves- 
sels, and fluorescein staining in the late 


stages of angiography. However, the pho- 
tographic evidence of choriocapillaris 
filling defects in that case was not as 
convincing as in the presert case. 

We question the continued use of the 
term acute posterior multifocal plac- 
oid pigment epitheliopathy (APMPPE). 
There is now reliable evidence of primary 
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choriocapillaris filling defects in this con- 
dition caused by acute occlusion of some 
of the precapillary arterioles of the zho- 
roid. Since the occlusion is inflammatory 
in origin, we believe the name precapil- 
lary choroidal arteriolitis better refiects 
the etiology and pathogenesis of the dis- 
ease. 


SUMMARY 


We studied a 23-year-old white woman 
who developed acute posterior multifocal 
placoid pigment epitheliopathy, and had 
choriocapillaris filling defects at the site 
of the placoid lesions. This case illustrat- 
ed that the most striking abnormality in 
acute posterior multifocal placoid pig- 
ment epitheliopathy is random nonpertu- 
sion of lobules of the choriocapillaris 
while the intermediate and larger choroi- 
dal vessels show normal perfusion. We 
considered the retinal pigment epithelial 
changes to be secondary to the choriocap- 
illaris filling defects. Acute occlusion of 
some of the precapillary arterioles of the 
choroid caused by a generalized vasculi- 
tis led to the typical picture of acute 
posterior multifocal placoid pigment epi- 
theliopathy. 
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CONE AND ROD FUNCTION IN VITAMIN A DEFICIENCY 
WITH CHRONIC ALCOHOLISM 
AND IN RETINITIS PIGMENTOSA 


MI€HAEL A. SANDBERG, PH.D., JO B. ROSEN, M.D., AND ELIOT L. BERSON, M.D. 
Boston, Massachusetts 


A dietary deficiency of vitamin A has 
caused night blindness in humans withele- 
vated cone and rod thresholds!~!° and re- 
duced electroretinograms (ERGs),5~7-11-12 
Patients with cirrhosis of the liver, with or 
without obstructive jaundice, have exhib- 
ited raised psychophysical thresholds!3-16 
and reduced ERG _  amplitudes.17~-18 
Their night blindness may have been 
caused by inadequate consumption?9 
or malabsorption!® of vitamin A, or alter- 
natively, by impaired liver synthesis 
or release of the plasma proteins for trans- 
port of vitamin A, or both.?° Laboratory 
investigations have shown that rod- 
dominated rats?1~25 and cone-dominated 
ground squirrels, fed vitamin A- 
deficient diets and maintained in light, 
developed photoreceptor malfunction 
and degeneration. Recovery of retinal 
function has been achieved in vitamin 
A-deficient humans,!7511 patients with 
cirrhosis of the liver,!+15 and vitamin 
A-depleted rats?!:24 by feeding them vita- 
min A. 

Although patients with hereditary reti- 
nitis pigmentosa have also exhibited 
night blindness with elevated cone and 
rod thresholds!%27-8° and reduced ERG 
amplitudes,*! such patients treated with 
vitamin A, even in large doses, have not 
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responded. Patients with retinitis pig- 
mentosa have normal plasma levels of 
vitamin A**35 and retinol-binding pro- 
tein®S-88; but a local retinal deficiency of 
vitamin A has not been excluded.39-4° 

In this study, we evaluated cone and 
rod responses in two vitamin A-deficient 
patients with chronic alcoholism. After 
administering vitamin A to them, we 
compared their responses during stages of 
retinal function recovery with cone and 
rod responses in stages of retinal degener- 
ation in patients with different genetic 
types of retinitis pigmentosa. 


CASE REPORTS 


Case 1—A 55-year-old white man had a five-year 
history of progressive night blindness that was so 
severe he needed a flashlight to see at dusk. He 
admitted to heavy beer drinking for at least 25 years, 
but also said he ate regular meals. He denied use of 
tobacco. Family history was noncontributory for 
ocular disease. On ocular examination, his visual 
acuity was 6/9 (20/30) in both eyes. Pertinent 
findings included slight conjunctival icterus and no 
evidence of xerophthalmia or keratomalacia. The 
ocular media were clear except for minimal cortical 
lens changes. The disk, macula, vessels, and periph- 
eral fundus were unremarkable in each eye; no bone 
spicule pigmentation or white deposits were ob- 
served in either fundus. Visual fields were full on 
the Goldmann perimeter with a I, white test light. 

General physical examination revealed this pa- 
tient had a palpable liver, 2+ pedal edema, and 
marked ascites. Serum showed total bilirubin, 7.6 
mg/100 ml (normal, 0.0 to 1.0 mg/100 ml); direct 
bilirubin, 3.4 mg/100 ml (normal, 0.0 to 0.4 mg/100 
ml); alkaline phosphatase, 96 Bodansky units (nor- 
mal, 2 to 6 units); serum glutamic oxaloacetic trans- 
aminase, 94 units/ml (normal, 10 to 40 units/ml); 
serum glutamic pyruvic transaminase, 42 units/ml 
(normal, 5 to 35 units/ml); total protein, 6.8 g/100 ml 
(normal, 6 to 8.4 g/100 ml); albumin, 2.8 g/100 ml 
(normal, 3.5 to 5 g/100 ml); globulin, 4 g/100 ml 
(normal, 2 to 3 g/100 ml); triglycerides, 101 mg/100 
ml (normal, 40 to 150 mg/100 ml); and cholesterol, 
139 mg/100 ml (normal, 150 to 280 mg/100 ml). 
Serum lipoprotein electrophoresis showed a normal 
beta fraction. Serum retinol-binding protein was 
nondetectable by a radial immunodiffusion tech- 
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nique.*? Serum zinc varied between 50 mg/100 ml 
and 68 mg/100 ml (normal, 80 to 160 mg/100 ml). 

Because plasma vitamin A4? was nondeteetable 
this patient received 10,000 units of vitamin A orally 
per day for four weeks and three supplementary 
doses of 100,000 units each of vitamin A (Aquasol) 
orally on days 7, 8, and 15 after initiation of therapy. 
Plasma vitamin A reached normal levels on day 8 
(normal range, 0.15 to 0.6 ug/ml) and fluctuated 
thereafter within this range. During therapy, the 
patient stopped drinking beer, but his liver function 
measurements did not change. 

Case 2—A 38-year-old white man reported a one- 
year history of night blindness and photopholia. He 
admitted to heavy beer drinking and poor nucrition 
for years. Family history was noncontributcry for 
ocular disease. Visual acuity was R.E.: 6/9 (20/30), 
and L.E.: 6/6 (20/20), with a refractive error of +1.00 
in both eyes; pertinent findings included clear cor- 
neas, absence of xerosis and scleral icterus, clear 
media, and normal fundi. Visual fields @n the 
Goldmann perimeter were within normal limits. 

This patient did not submit to a general physical 
examination or detailed psychophysical testing. His 
plasma vitamin A was initially nondetectadle, so 
vitamin A tablets (10,000 units per day) were pre- 
scribed, Plasma vitamin A was borderline nonnal on 
day 80; he received two oral doses of 100,009 units 
of vitamin A (Aquasol) under direct supervision on 
days 119 and 123 after his initial examination. 
Plasma vitamin A was normal on days 129 and 134. 
He continued to drink beer during the course of his 
therapy. 

Other cases—Psychophysical thresholcs and 
ERGs from representative patients, ages 9 to 22 
years, with the early stages of different genet-c types 
of retinitis pigmentosa were compared witn those 
from Cases 1 and 2. These patients with retinitis 
pigmentosa have been described previously *! 


METHODS 


Full-field ERGs were recorded by pre- 
viously described methods.** Under these 
conditions, normal peak-to-peak ampli- 
tudes (mean + 2 S.D.) were 175 +50 pV 
for dim blue light, 425 + 75 uV for white 
light, 75 + 25 pV for flickering white 
light, and 95 + 27 pV for single flashes of 
white light in the presence of a white 
background light. The interval between 
stimulus onset and the peak of the b-wave 
was considered for the measurement of 
implicit time. The normal range of im- 
plicit times was 78 to 108 msec for rod 
b-wave responses to dim blue light, and 
27 to 37 msec for cone b-wave responses 
to 30 cps flicker or white light with a 
background. 
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Both patients were dark-adapted with a 
Goldmann-Weekers dark adaptometer 
modified to have automatic intensity con- 
trol.44 Patients were dark-adapted for 30 
to 45 minutes and tested with an 11- 
degree white test light presented to the 
fovea or 20 to 25 degrees temporal to the 
fovea. Threshold measurements repre- 
sentec an average of five or six determina- 
tions for each patient and varied within 
0.3 log-anit on a given day. 

Roc (=,), green cone (7,), and blue cone 
(a, and =,) functions in the fovea, and rod 
and blue cone functions in the retina 10 
degrees above the fovea were monitored 
with Stiles’ two-color increment thresh- 
old technique.*° A 2.5-degree, 500-nm (10 
nm half bandwidth) stimulus was flashed 
for 200 msec on a 68-degree, longwave 
(cut-on at 540 nm) background field of 
variable intensity. Additionally, dark- 
adapted rod and cone functions were 
measured for Case 1 in the retina 10 
degrees above the fovea on day 13 of 
vitamin A therapy. Two-and-one-half de- 
gree, narrow-band (10 nm half band- 
width) stimuli were flashed for 200 msec 
either after 30 minutes of dark adaptation 
for separating rod function, or within 3 to 
11 minutes after termination of shortwave 
preadaptation (A < 470 nm) for separating 
green and red cone function. For studies 
of both increment thresholds and dark 
adapted thresholds, responses varied 
within + 0.15 log-unit on repeat measure- 
ments. 


RESULTS 


Before vitamin A therapy, the ERGs in 
Case 1 demonstrated a nondetectable rod 
response to a dim blue light (Fig. 1). 
Dark-adapted responses to white light 
were reduced 95% below normal in am- 
plitude. Cone responses to white light at 
30 cps were reduced 75% below normal 
in amplitude and fell just within the nor- 
mal range of b-wave implicit times. Dur- 
ing the course of oral vitamin A therapy, 





Mae ^ > 
oe we Seer ee eee : 


Se SEEN eee ee eee ae eee oe 


Se ee ee ee et ee ne T 








r i ten 7 


iS pd ae | i Far te Vrs - P ` 
7 i ~f j] 4 


660 


Normal 





Patient 1 - i ! 
Pre Vitamin A + i iin 


Vitamin A 
7 days 


Vitamin A 
13 days 
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27 days 


Fig. 1 (Sandberg, Rosen, and Berson). Full-field 
ERGs for a normal person and for the patient in 
Case 1 with chronic alcoholism, before and during 
vitamin A therapy, in response to single flashes of a 
dim blue (A < 470 nm) light (left column), an 8 ft-L 
white light (middle column), and white light flicker- 
ing at 30 cps (right column). Two or three consecu- 
tive responses to the same stimulus are superim- 
posed. The vertical lines denote stimulus onset. 


ERG amplitudes returned to normal. 
Cone implicit times became slightly fast- 
er and remained within the normal range. 
Before vitamin A therapy, ERGs in Case 2 
(Fig. 2) were similar to those in Case 1. 
During the course of oral vitamin A, rod 
and cone ERGs returned to borderline 





Normal ; 

Patient 2 ; Ses ANRA 
PreVitaminA> eS y E 
Vitamin A SN 
130 days : 


Fig. 2 (Sandberg, Rosen, and Berson). Full-field 
ERGs for a normal person and for the patient in 
Case 2 with chronic alcoholism, before and during 
vitamin A therapy. For stimulus conditions, see 
Figure 1. 
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DARK ADAPTED THRESHOLDS (Patient 1) 
11° TEST SPOT 


LOG RELATIVE THRESHOLD 





Fig. 3 (Sandberg, Rosen, and Berson). Progress of 
dark-adapted psychophysical thresholds in Case 1 
with the patient looking directly at the white test 
light, or looking eccentrically to allow testing of the 
temporal retina. 


normal amplitudes, and cone implicit 
times became slightly faster. 

Dark-adapted thresholds to an 1l- 
degree white test light were initially ele- 
vated 5 log-units above normal in Case 1, 
and 3 log-units above normal in Case 2. 
The courses of recovery for the fovea and 
temporal retina (20 to 25 degrees from the 
fovea) are illustrated for Case 1 (Fig. 3); 
threshold in the central retina returned to 
normal more slowly than threshold in the 
peripheral retina. 

Increment thresholds in Case 1 on the 
13th day of vitamin A therapy (Fig. 4) 
showed nondetectable rod (z,) function, 
normal green cone (z,) function, and bor- 
derline normal blue cone (a, and z,) func- 
tion in the fovea; normal rod function and 
markedly elevated blue cone function 
were found 10 degrees above the fovea. 
Dark-adapted thresholds, obtained 10 de- 
grees above the fovea in Case 1 on the 
same day, revealed normal rod thresholds 
and elevated green and red,cone thresh- 
olds (Fig. 5). On the 27th day of vitamin A 
therapy (Fig. 4), rod and cone functions 
were normal in both retinal’areas. Incre- 
ment thresholds in Case 2 were measured 
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Fig. 5 (Sandberg, Rosen, and Berson). Psycho- 
phvsical thresholds in Case 1 on day 13 of vitamin A 
therapy. Thresholds were obtained in the 10-degree 
superior retina to 2.5 degree stimuli of varying 
wavelengths flashed for 200 msec after 30 minutes 
of dark adaptation (rod function), or from 3 to 11 
minutes after termination of shortwave preadapta- 
tion when the cones had reached dark-adapted lev- 
els (cone function). Solid lines designate normal 
dark-adapted rod and cone levels. 
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Fig. 4 (Sandberg, Rosen, and Ber- 
son). Psychophysical increment 
thresholds in the fovea and 10- 
degree superior retina in Case 1 on 
days 13 and 27 of therapy. Solid 
lines designate average normal 
function mediated by rods (mo), 
green cones (m4), and blue cones (7; 
and T3). 


on day 121 after initiation of vitamin A 
therapy; rod function was normal in the 
fovea and 10-degree superior retina; 
green cone and blue cone functions were 
normal in the fovea, while blue cone 
function was nondetectable 10 degrees 
above the fovea as tested. 

We compared ERGs from Case 1 with 
ERGs “rom representative cases of differ- 
ent genetic types of retinitis pigmentosa 
(Fig. ©). The case of dominant retinitis 
pigmentosa with reduced penetrance and 
the cases of recessive (autosomal or sex- 
linked retinitis pigmentosa have reduc- 
tions in full-field cone ERG amplitudes, 
but marked delays in cone ERG b-wave 
implicit times.*1 In contrast, Case 1l 
shows normal ERG b-wave implicit: 
times. Only the cone ERGs of the case of 
dominant retinitis pigmentosa with com- 
plete penetrance resembled those of Case 
1; 

Psychophysical increment threshold 
measurements distinguished Case 1 from 
cases of dominant retinitis pigmentosa 
with complete penetrance. Case 1 showed 
the wausual combination of elevated fo- 
veal sod thresholds with normal perifo- 
veal rod thresholds during recovery on vi- 
tamir A therapy (Fig. 4). In contrast, cases 











Ne 


662 AMERICAN JOURNAL OF OPHTHALMOLOGY 
; CONE ERGs 
White (3O0cps) White ¢ Bkgd 
Normal 
Vitamin A 
deficient 


Dominant RP 
complete 
penetrance 


Dominant RP 


reduced 
penetrance 


Recessive RP 





Fig. 6 (Sandberg, Rosen, and Berson). Full-field 
cone ERGs for a normal person, a patient with 
vitamin A deficiency and chronic alcoholism (Case 
1), and three patients with the early stages of differ- 
ent genetic types of retinitis pigmentosa. Arrows 
designate b-wave implicit times. Calibration symbol 
(lower right) is 100 pV vertically, and 50 msec and 
25 msec horizontally for left and right columns, 
respectively. 
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of dominant retinitis pigmentosa with 
complete penetrance typically have shown 
rod thresholds that are less elevated in 
the fovea than in the perifovea, or nonde- 
tectable (Fig. 7) in both retinal areas. 


DISCUSSION 


Both cases with chronic alcoholism and 
nondetectable plasma vitamin A had ele- 
vated rod thresholds in dark adaptation 
testing, nondetectable rod ERGs, and 
cone ERGs reduced in amplitude but 
normal in b-wave implicit time. Normal 
cone ERG b-wave implicit times separat- 
ed these cases from those with dominant 
retinitis pigmentosa with reduced pene- 
trance, as well as those with X- 
chromosome linked and autosomal reces- 
sive retinitis pigmentosa. The noncon- 
tributory family history for retinitis pig- 
mentosa in both cases of chronic alcohol- 
ism suggested they did not have domi- 
nant retinitis pigmentosa with complete 
penetrance. 

During stages of recovery on vitamin A 
therapy, the psychophysical and ERG 
findings in the vitamin A deficient pa- 
tients with chronic alcoholism were dif- 
ferent from those observed in degenera- 
tive stages of different types of hereditary 
retinitis pigmentosa. The vitamin A defi- 


Fig. 7 (Sandberg, Rosen, and Ber- 
son). Psychophysical increment 
thresholds for two siblings age 20 
years (triangles) and 22 years 
(squares) who have dominant reti- 
nitis pigmentosa with complete 
penetrance. Stimulus conditions 
were the same as in Figure 4. 
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cient patients never showed delayed cone 
b-wave implicit times, as seen in domi- 
nant retinitis pigmentosa with reduced 
penetrance or recessive types of retinitis 
pigmentosa. Additionally, small field osy- 
chophysical increment thresholds and 
dark-adapted thresholds showed the unu- 
sual combination of elevated foveal rod 
thresholds with normal perifoveal rod 
thresholds during recovery on vitam_n A 
therapy, a combination not seen in domi- 
nant retinitis pigmentosa with complete 
penetrance or in other genetic types of 
retinitis pigmentosa.?%° 

A previous psychophysical study in 
normal persons suggested that rods and 
cones compete for available vitamm A 
during visual pigment regeneration. In 
the cone-dominated fovea (central 2.5 de- 
grees), regeneration of rod pigment after a 
bleaching light was retarded during the 
process of cone pigment regeneration; 
but, in the rod-dominated perifovea (15 
degrees away), rod pigment regeneretion 
after a bleaching light was unaffected by 
simultaneous cone pigment regenera“ion. 
Similarly, rod-cone rivalry for vitamin A 
provides an explanation for the slower 
recovery of rods in the fovea tham 10 
degrees. above the fovea (Case 1). Addi- 
tionally, the slower recovery of cones in 
the perifovea than in the fovea, observed 
in both cases, could also be caused by 
rod-cone competition for vitamin A in the 
perifovea. 

In early stages of vitamin A deficiency 
in the rat, before outer segment degenera- 
tion begins, the concentration of cepsin 
appears normal, while that of the chromo- 
phore (vitamin A aldehyde) is depleted??; 
elevations of rod ERG thresholds were 
found logarithmically related to the 
amount of rhodopsin remaining in the 
retina.22 In contrast, in patients with reti- 
nitis pigmentosa elevations of rod psycho- 
physical thresholds have been linearly 
correlated with the amount of rhodcpsin 
remaining as measured by retinal densi- 
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tometry.2 This suggests that the patho- 
genetic mechanism in retinitis pig- 
mentosa involves the loss of all the visual 
pigment molecule (opsin + chromo- 
phore), rather than a specific lack of the 
chromophore (vitamin A aldehyde). The 
present study also supports the idea that 
the pathogenetic mechanism in heredi- 
tary retinitis pigmentosa does not involve 
a local deficiency of vitamin A in the 
retina. 


SUMMARY 


Two vitamin A-deficient patients with 
chronic alcoholism and night blindness 
had elevated dark-adapted thresholds, 
nondetectable rod _ electroretinograms 
(ERGs), and cone ERGs that were re- 
duced in amplitude with normal b-wave 
implicit time. During oral vitamin A ther- 
apy, both patients regained normal plas- 
ma vitamin A levels, normal rod thresh- 
olds, and normal rod and cone ERG am- 
plitudes. Psychophysical studies during 
stages of recovery revealed that, in the 
fovea, cone function returned to normal 
before red function; but, in the perifovea, 
the opposite occurred. This finding can 
be explained by rod-cone rivalry for 
vitamin A and regional differences in 
rod-cone densities. Stages of recovery of 
retinal function in vitamin A-deficient 
alcoholic patients differed from degenera- 
tive stages described in various types of 
hereditary retinitis pigmentosa. 
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OPHTHALMIC MINIATURE | 
There is, of course, nothing new in the fact that the retinal arteries 


are small in Bright’s disease; it has long beer remarked as a common 
feature in albuminuric retinitis, and is shown plainly in the best | 
illustrations of this change (as in those ef Liebreich). But it is | 
usually regarded as a consequence of the -etinal change, and the x 
points on which I would insist are taat it occurs also quite j 
independently of the retinal change, and stands commonly in direct 
relation to another condition—the blood-tension. 
William R. Gowers 
British Medical Journal, 1876 
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ULTRASTRUCTURAL STUDY OF CATARACT IN 
MYOTONIA DYSTROPHICA 


è ANTHONY J. DARK, M.D., AND BARBARA W. STREETEN, M.D. 
Syracuse, New York 


Characteristic iridescent particles de- 
velop in a narrow zone of the lens cortex 
in most patients suffering from myotonia 
dystrophica. The particles seen in optical 
section are separated by a clear zone of 
discontinuity from the anterior and pos- 
terior capsules. They do not interfere with 
vision. In some patients, however, they 
are followed by the development of pos- 
terior subcapsular opacities that are oph- 
thalmoscopically visible as stellate cata- 
racts. Opacification of the entire lens may 
develop as the final stage.» 

Structural studies on cataract myotonia 
dystrophica have been inconclusive and 
confined to light microscopy.? Two re- 
cently obtained myotonic cataracts have 
enabled us to undertake electron micro- 
scopic studies. 


SUBJECTS AND METHODS 


Two unrelated patients with classic 
myotonic dystrophy underwent cataract 
extraction; we used the two lenses in this 
study. A 54-year-old white woman (Case 
1), and a 61-year-old white man (Case 2) 
had been examined by slit-lamp mi- 
croscopy preoperatively. In both patients, 
approximately symmetrical lens changes 
included the presence of a deep subcapsu- 
lar zone of iridescent particles together 
with posterior subcapsular and minimal 
cortical cataract. The lenses were 


From the Department of Ophthalmology, Veter- 
ans Aministration Hospital (Dr. Dark); and the De- 
partments of Ophthalmology (Drs. Dark and 
Streeten) and Pathology (Dr. Streeten), Upstate 
Medical Center, 6yracuse, New York. This study 
was supported in part by the Medical Research 
Service of the Veterans Administration and by Re- 
search Grant EY 01602 from the National Eye 
Institute. 

Reprint requests to Anthony J. Dark, M.D., De- 
partment of Ophthalmology, Veterans Administra- 
tion Hospital, Syracuse, NY 13210. 


removed with cryoprobes after the appli- 
cation of chymotrypsin. The lens from the 
patient in Case 1 was placed in 10% 
formalin, the lens from the second patient 
was fixed in ice cold 2.5% glutaraldehyde 
in phosphate buffer at pH 7.2. Half of the 
formalin-fixed lens was processed in par- 
affin for routine histology. Free slices 
were examined by polarization micros- 
copy. Pieces of capsule and underlying 
cortex were taken from both lenses and 
osmified and then embedded in an epoxy 
resin. One-micron sections were stained 
with toluidine blue and studied by light 
microscopy. Ultrathin sections were treat- 
ed with uranyl acetate and lead citrate 
before examination by transmission elec- 
tron microscopy. 


RESULTS 


Abnormal findings were present in the 
lens capsule, anterior subcapsular epithe- 
lium, and the lens cortex. 

Light microscopy—Numerous capsular 
inclusions, similar to those seen in aging 
lenses, were visible in the pre-equatorial 
zone. Fine vertical striae were present in 
the deep portion of the capsule in this 
zone. The anterior subcapsular epithe- 
lium had clear vacuoles, which were espe- 
cially numerous in Case 1 but scarce in 
Case 2, The deep subcapsular cortex con- 
tained minute vacuolated ovoid bodies, 
most of which were 6 to 15 u long; a few 
reached 35 p (Fig. 1). They corresponded 
in size and distribution with the irides- 
cent particles seen biomicroscopically. In 
polarized light these bodies exhibited a 
characteristically variegated, spiral bire- 
fringance (Fig. 1, inset), The posterior 
subcapsular and cortical changes do not 
differ from those seen in senile cataracts. 

Electron microscopy—Embedded in 
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Fig. 1 (Dark and Streeten). Case 1. Unstained lens 
slice showing vacuolated oval bodies (arrows) in 
deep subcapsular zone (x50). Inset shows spiral 
configuration of single body (x 110). 


the pre-equatorial capsules were numer- 
ous filament-containing inclusions (Fig. 
2). The filaments, which were 8 to 12 nm 
wide, appeared as hollow tubes in cross 
section (Fig. 3). They showed occasional 
banding at 50 nm. The deep capsular 
striae seen with the light microscope were 
columns of cytoplasmic material extend- 
ing vertically outward from the bases of 
subjacent epithelial cells (Fig. 4). The 
proximal portion of these columns con- 
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tained a cell process, but the more distal 
part was often occupied by cytoplasmic 
granules and capsular filaments (Fig. 4, 
inset). The deep layer of the capsule 
showed multilaminar basement mem- 
brane formation parallel to the capsular 
surface except where it was oriented 
alongside cytoplasmic processes and 
granules. 

In all regions, the subcapsular epithe- 
lium shewed a variable number of mem- 
brane bound vacuoles. In Case 1 these 
changes were so marked that they appar- 
ently reoresented artifacts. Occasional 
shrunken electron-dense cells were pres- 
ent in this layer, sometimes surrounded 
by live cells (Fig. 5). Mitochondria 
showed aigh amplitude swelling (Fig. 5). 
Lipid droplets were seen regularly in 
many of the epithelial cells (Fig. 6). In 
occasional cells were crystalloid accumu- 
lations of protein. (Fig. 6). 

Scattered through the anterior lens cor- 
tex were numerous vacuoles containing 
whorls of multilaminated membranes 
(Fig. 7). The larger vacuoles correspond- 
ed in size, number, and distribution with 





Fig.e2 (Dark and Streeten). Case 1. Pre-equatorial lens capsule contains numerous 
filamentous inclusions. Elongated cytoplasmic processes (E) of the adjacent epithelium 
extend into the deep layer of capsule (x 17,300). 
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Fig. 3 (Dark and Streeten). Case 2. Detail of pre-equatorial capsule 
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shows tubular appearance of filaments‘in cross section (x62,700). 


the birefringent ovoid bodies observed in 
light microscopy. The laminae exhibited 
uniform thickness and staining properties 
within a given vacuole, but varied consid- 
erably in width (2 to 70 nm) and electron 
density in different vacuoles. Some vacu- 
oles contained only granular, electron- 
dense material. 


Arrays of reduplicated plasmalemma- 
like membranes, 2 nm wide, were also 
found in the anterior cortex. They were 
between lens fibers and appeared as par- 
allel, slightly wavy lines (Fig. 8), or in 
arched configurations (Fig. 8, inset). Con- 
centric arrangements (Fig. 9) of similar 
membranes were also seen in this region. 

The posterior subcapsular and cortical 
opacities revealed globular degeneration 


of lens fibers and other nonspecific cata- 
ractous changes. 


DISCUSSION 


Capsular inclusions containing fibrillar 
protein are an almost universal finding in 
aging lenses.+° They are particularly 
abundant in pseudoexfoliative disease. 
Little is known of their significance, ex- 
cept that they resemble zonular protein 
and may be synthesized by the underly- 
ing epithelial cells.4 The profusion of 
capsular inclusions present in both pa- 
tients was greater than we have seen in 
senile cataract, either with or without 
pseudoexfoliation. The stimulus for their 
excess in myotonia dystrophica is un- 
known. 3 

The presence of elongated epithelial 


VOL. 84, NO. 5 CATARACT IN M¥OTONIA 669 





Fig. 4 (Dark and Streeten). Case 2. Pre-equatorial leas capsule. Vertical columns (G) 
contain cytoplasmic granular mater al and filaments « x 7,500). Inset shows cell processes 
at base of column (x 10,000). 





Fig. 5 (Dark and Streeten). Case 2. Anterior lens epithelium. Dead cell surrounded by live epithelial cell; 
capsule (C); mitochondria (M) showing segmental distension (x 12.500). 


cell processes extending into the deeper 
layers of the pre-equatorial capsule is also 
not specific for myotonia dystrophica. 
Seland® noted them in the postequatorial 
capsule in patients as young as 17 years 
old, and we kave observed them in the 
pre-equatorial capsule in pseudoexfolia- 
tive disease. The presence of cytoplasmic 
granules outside the cell membrane of 
these processes is difficult to interpret. It 
may represent exocytosis,® or result from 


degenerative changes in the cell proc- 
esses. 

The subcapsular epithelial cells 
showed changes indicative of chronic in- 
jury, including lipid droplets, watery vac- 
uolations of the cytoplasm, and cell 
death.7 Oil droplets were also a feature of 
the sarcoplasmic changes* observed by 
Kuwabara and Lessel® in extraocular 
muscle of patients with myotonia dystro- 
phica. 
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Fig. 6 (Dark and Streeten). Case 2. Anterior lens epithelium showing lipid droplets 
(x 29,600). Inset illustrates a protein crystalloid (x21 800). 
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Fig. 7 (Dark and Streeten). Case 1. Anterior subcapsular cortex. Larger (124) vacuole 
containing multilaminar whorls (x 13,300). 
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Fig. 8 (Dark and Streeten). Case 1. Anterior subcapsular co-tex. Multilayered plasmalemmal membranes 


(x 142,200). Inset, Case 2. Whorls of cell membranes (x 162.700). 


Mitochondrial swelling, seen in both 
our cases, may result from uncontrollable 
factors present in operating room speci- 
mens. Many mitochondria, however, ap- 
peared normal. There was no evidence of 
proliferation of the inner walls, or of 
crystalloid change in the mitochondria 
as noted by Kuwabara and Lessel® in 
muscle. 

The subcapsular lens cortex contains 
vacuoles with whorls of multilayered 
membranes (Fig. 7). The larger vacuoles 
correspond in size, frequency, and distri- 
bution with the iridescent particles ob- 
served by biomicroscopy, and are their 
presumed basis. Although similar struc- 
tures may occasionally be seen in senile 
cortical and subcapsular cataracts of other 


types. both in the slit-lamp beam and in 
electron micrographs, the profusion of 
such particles in transparent cortex is 
characteristic of myotonic lenses. Within 
the same cortical zone are linear intercel- 
lular plasmalemma-like figures (Fig. 8) 
reminiscent of the septilaminar junctions 
(nexus) regularly seen in the normal cor- 
tex’; however, they contain many more 
layers. Similar laminations appear as 
archec forms that (Fig. 8, inset) are clear- 
ly different from the “fingerprint bodies” 
seen intracellularly in muscle in some 
cases of myotonic dystrophy and other 
myopathies.!° The derivation of these 
various laminated structures is unknown. 
They may indicate a primary disorder of 
cell membranes. Roses and Appel!!:!2 
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Fig. 9 (Dark and Streeten). Case 2. Concentric arrangement of multilaminate mem- 


branes (x 139,000). 


have provided biochemical evidence and 
scanning electron microscopic observa- 
tions on muscle and erythrocytes to sup- 
port the concept that mytonia dystrephica 
is a diffuse disorder of cell membranes. 
On the other hand, these multilayered 
membranes could simply represent a non- 
specific sequel to cell degeneration.” 
The high reflectance of the colored par- 
ticles and the constancy of their chromat- 
ic values over a wide are of incidence is 
perhaps best explained on the basis of 
multiple, thin layer interference, rather 
than by other, mechanisms (absorption, 
refractions, diffraction gratings, and scat- 
tering) that are capable of producing 
structural coloration. The ideal optical 
conditions for iridescence, based bn this 


Pe 


principle, are found when the layers have 
optical thickness (actual thickness x re- 
fractive index) equal to one quarter of the 
wavelength of light.!* The refractive indi- 
ces of -he various whorled lamellae seen 
in the cnterior cortex of these two patients 
are uxrknown. However, some of the 
thicker lamellae approximate in thickness 
those seen in other iridescent biological 
structures.'4 Histochemical analysis was 
not uxdertaken in this study, but there 
was ne electron microscopic evidence of 
choles-erol or other crystals*to account for 
polyckromasia of the particles.? 


SUMMARY 


We examined cataracts from two pa- 
tients with myotonia dystrophica by light 





~ 
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microscopy and transmission electron mi- 
croscopy. An excessive number of fibril- 
lar inclusions were present in both lens 
capsules. The subcapsular epithelium re- 
veåled watery vacuoles, an increased 
number of lipid droplets, and occasional 
pyknotic cells. The characteristic irides- 
cent particles in the deep subcapsular 
zone correlated with vacuoles containing 
whorls of multilaminated membrane. The 
polychromatic display appeared to be a 
multilayer interference phenomenon 
from these membranes, rather than a crys- 
talline effect from cholesterol crystals as 
previously suggested. 
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CELLULAR REACTION IN EXPERIMENTAL 
HERPETIC DISCIFORM KERATITIS 


THEODORE W. SERY, PH.D., AND ROSE MARIE NAGY, B.S. 
Philadelphia, Pennsylvanic 


Little is known about the histopatho- 
logy of classical herpesvirus disciform 
keratitis. In the clinica] situation, tissue 
specimens are scarce and their acquisi- 
tion depends on optimal surgical timing 
for corneal transplants. Hence, such spec- 
imens do not represent the acute stages of 
disease; therefore, animal models of the 
disease are necessary. In laboratory ex- 
periments the animal models most often 
used have had severe corneal infections, 
hyperimmunization procedures, or both; 
such systems provide a disciform keratitis 
model that includes a variety of immuno- 
logic and infectious complications.!~® 
The use of hyperimmunized animals for 
the inoculation of corneas with virus pro- 
duces a highly artificial and complex dis- 
ease process that may have no bearing on 
what occurs in humans. 

In our early animal model, we also 
induced a state of hypersensitivity in rab- 
bits but with one difference, that of mak- 
ing periodic injections with viable virus 
into the corneal stroma of normal ani- 
mals. Furthermore, we used semipurified 
virus preparations without adjuvants. Our 
purpose was to obtain local hypersensi- 
tivity in the cornea; we assumed that 
subsequent doses would induce corneal 
edema resembling the classical human 
pathology. No corneal opacities occurred. 
The immune corneas resisted any patho- 
logical process and they retained full clar- 
ity 2 
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In subsequent studies we tried a wide 
range of virus dosages and discovered 
that a single, small dose of viable H-4 
strain herpesvirus, given intracorneally in 
normal rabbits, produced a classical dis- 
ciform keratitis. Using this model, we 
reproduced the disease repeatedly with 
an inoculum of 200 virus particles and 
even observed corneal edema in the ab- 
sence of any episode of herpes dendritic 
keratitis.’ Our model of herpes-induced 
corneal edema is uncomplicated in many 
instances, developing as a stromal thick- 
ening with edema generally beginning 
during the third week (Fig. 4), but with 
onset varying from six to 47 days post- 
inoculation. 

Recently our findings were confirmed 
by the work of Metcalf, McNeill, and 
Kaufman? who used the RE strain of 
herpesvirus, which has characteristics 
different from ours. 

We examined quantitatively the in- 
flammatory cell response of our low virus 
dose model of disciform keratitis and 
explorec the significance of the compli- 
cating pathology associated with this dis- 
ease. 


MATERIAL AND METHODS 


Herpes simplex virus strain H-4 was 
maintained in rabbit corneal fibroblast 
cultures with occasional passage into the 
rabbit eornea. The virus was prepared 
under conditions designed to minimize 
contact with heterologous antigens. Cells 
were propagated in Eagle’s,minimal es- 
sential medium (MEM) plus 10% fetal 
calf serum, but were washed and main- 
tained .n Parkers 199 medium without 
serum for virus growth. Virus was further 
prepared as previously described."! 
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Normal, gray chinchilla rabbits weigh- 
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ing 2 to 2.5 kg were treated topically on 
both corneas with 1% proparacaine hy- 
drochloride (Ophthaine) and then given 
an,intracorneal injection of 200 particles 
of herpesvirus. The inoculum, in a vol- 
ume of 0.02 ml buffered balanced salt 
solution, was injected as close to the cor- 
neal center as possible. Animals used as 
controls were injected with Eagle’s MEM 
tissue culture medium combined with 2% 
normal rabbit serum. Care was exercised 
to avoid or minimize virus contact with 
the corneal surface, and corneas were 
immediately rinsed with sterile 0.85% sa- 
line after injection. Daily observations 
were made initially by direct illumina- 
tion, and with a slit lamp when corneal 
edema developed. A 1% methylene blue 
solution was applied every other day to 
determine whether epithelial, dendritic 
infections had occurred. For histologic 
examination, eyes were fixed in 10% buff- 
ered formalin; sections were cut 8 pw thick 
and stained with hematoxylin and eosin. 

The stained sections were examined 
with light microscopy under high power 
(x 250), and cell counts of mononuclear 
and polymorphonuclear leukocytes were 
made in the corneal periphery and center. 
Peripheral counting was done two micro- 
scope field diameters from the angle, and 
both sides of the cornea were counted. 
The corneal center was found by measur- 
ing the number of microscope fields from 
one angle to the other and choosing the 
center within a variable of one micro- 
scope field. The cell count recorded was 
the number of cells of either type found 
within one microscope field. Polymor- 
phonuclear leukocytes were easily recog- 
nized by their nuclei and eosinophilic 
granules. Mononuclear cells were primar- 
ily lymphocytic but included macrophag- 
es and, less frequently, plasma cells; all 
were included as one group. Macrophag- 
es were readily distinguishable from fi- 
broblasts, but were not counted when 
recognition was in doubt. 
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RESULTS 


Twelve control eyes examined between 
four and 14 days after injection of medi- 
um without virus were negative for corne- 
al opacities or inflammatory cells. 

Virus-inoculated animals were killed 
when central corneal edema was first ob- 
served. Histological study was done in the 
early acute phase in most animals. We 
recorded the distribution of animals with 
a primary mononuclear or polymorpho- 
nuclear reaction in the corneal center at 
the time of killing (Table 1). 

We determined the relative numbers of 
mononuclear leukocytes and polymor- 
phonuclear leukocytes found in the cen- 
tral corneal stroma in rabbits exhibiting 
corneal edema (Figs. 1 and 2). The in- 
flammatory response in the corneal center 
revealed a preponderance of either mono- 
nuclear cells or polymorphonuclear cells. 
Sixteen of the 25 corneas (64%) respond- 
ed with a greater mononuclear cell reac- 
tion (Fig. 1); seven of these gave ratios of 
mononuclear — leukocytes:polymorpho- 
nuclear leukocytes of >30:1; the overall 
mean was >25:1. Nine of the 25 corneas 
(36%) (Fig. 2), responded with a larger 
polymorphonuclear reaction. The ratios 
of polymorphonuclear leukocytes: mono- 
nuclear leukocytes in this group ranged 
from 2:1 to 14:1, with a mean of 7.5:1. 

Of the corneas with a stronger central 
mononuclear reaction, three had no poly- 
morphonuclear response and four had a 
polymorphonuclear reaction of one to 


TABLE 1 


NUMBER OF CORNEAS IN EACH GROUP 
AT TIME OF KILLING 


Primary 

Cellular Time of Killing (days) 

Reaction 6-8 11-12 14-15 18-21 25-41 
Mononuclear l PEIE. 2 


4 
Polymorphonuclear 3 0 l 5 0 
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Fig. 1 (Sery and Nagy). Sixteen rabbit corneas 
with a predominant mononuclear: polymorphonu- 
clear leukocyte ratio found during the acute stage of 
disciform keratitis. 
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Polymorsho-uclear 
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three cells per field. Five others ħad a 
significant polymorphonuclear response 
of 12 to 39 cells per field. In contrast, 
almost all corneas with a predominant 
polymorphonuclear reaction had a signif- 
icant mononuclear response. Thus, seven 
of the nine corneas in this group aad a 
mononuclear lymphocyte reaction be- 
tween 20 and 46 cells per field. 

One cornea had an unusual distribution 
of polymorphonuclear cells (Fig. £, No. 
24). The polymorphonuclear leukocytes 
were entirely confined between the cells 
of the epithelial layer of the cornea or 


Mononuclear 
levkoaytes 


Polymomhonuclear 
250 lew ocytes 


Cell Count per Microscope Field Mag X250 


Vv 18 19 20 2" 22 a 24 26 


Rabbit Number 


Fig. 2 (Sery and, Nagy). Nine rabbit cornees with a 
predominant polymorphonuclear: mononuclear leu- 
kocyte ratio found during the acute stage of disci- 


= form keratitis. 
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immediately beneath the basal layer. 
No pol-morphonuclear leukocytes were 
founc in the stroma. 

An ongoing or preceding ae of 
epithelial infection had occurred in 14 
corneas (Fig. 3). Ten of these occurred 
in eyes with a predominant mononu- 
clear reaction, and four were observed in 
eyes with a polymorphonuclear reaction. 
Three corneas from the latter group and 
one from the former were infected on the 
sixth day when the corneal edema first 
appeared and killing took place. All other 
dendrit.c keratitis episodes had resolved 
before disciform keratitis developed. 
Likewise, there were 11 cases of disci- 
form keratitis that developed without an 
episode of epithelial infection; six oc- 
curred in the monocuclear leukocyte 
group end five in the polymorphonuclear 
leukocyte group. 

We summarized the differential count 
of infammatory cells in the corneal pe- 
riphery (Table 2). Counts from the two 
sides and for all corneas in the two groups 
were averaged. There was a decidedly 
higher mononuclear leukocyte:polymor- 
phonuclear leukocyte ratio in 15 out of 
the 16 corneas with a predominant mon- 
onuclear response (Fig. 1). This was 
also trwe for six of the nine corneas with 
high pelymorphonuclear leukocyte counts 
(Fig. 2». 

An example of classical disciform kera- 
titis was revealed in animal No. 11, 40 
days after an intracorneal injection of 200 
pfu herpesvirus (Fig. 4). Corneal edema 
develosed spontaneously during the fifth 
week with no previous episode of den- 
dritie Eeratitis. 


DISCUSSION | 


By using a simple method for produc- 
ing dsciform keratitis in rabbits, we 
found that most corneas showed a mono- 
nuclear cell reaction at the acute stage of 
the disease. Although nine of the corneas 
showing a disciform keratitis possessed a 
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Fig. 3 (Sery and Nagy). Relation- 
ship of onset-time and duration of 
dendritic keratitis or disciform ker- 
atitis, or both, in the two groups of 
animals (Figs. 1 and 2). 


Legend 


Le: Dendritic keratitis 
EARE Cornes! sdema 





polymorphonuclear cell reaction, three of 
these occurred six days after virus inocu- 
lation when a dendritic keratitis was still 
in progress. An active infection of the 
epithelium would be expected to develop 
a polymorphonuclear reaction. But the six 
remaining corneas with polymorphonu- 
clear response were significant and can- 


not be dismissed as a response to an acute 
epithelial infection. 

The unique charácteristic of our experi- 
mental model, which closely resembles 
human disciform keratitis, is the frequen- 
cy with which corneal edema occurs in 
the absence of a preceding dendritic kera- 
titis. However, this condition could not 


TABLE 2 
CELL COUNT IN THE CORNEAL PERIPHERY 








Corneas 
with Respect 


No. of Corneas 
with a Higher 





to Cell Tye Average* No. of Cells Mononuclear: 
in Center of for a Given Cell Type Polymorphonuclear 
Cornea Mononuclear Polymorphonuclear 4 Ratio 
Mononuclear group 32 11 15 of 16 
Polymorphonuclear group 43 28 ° 6 of 9 


*Averages are based on 16 corneas (mononuclear group) or nine corneas (polymorphonuclear group). 
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Fig. 4 (Sery and Nagy). Rabbit eye with disc form 
keratitis and corresponding slit-lamp cross-section 
showing corneal thickening caused by edema. 


be correlated with either type of infam- 
matory cell response as it was equally 
distributed between the mononuclear and 
polymorphonuclear corneal reactions. We 
also found no valid correlation of the time 
when edema occurred or how long it 
lasted (Fig. 3). In most instances, corneal 
edema was not allowed to develop be- 
yond four days after it first appeared in 
order to obtain histological preparations 
at the acute stage of the process. 

Most corneas with primary mononucle- 
ar reactions had them early, between 11 
and 15 days, whereas most primary boly- 
morphonuclear responses occurred ater, 
between 18 and 21 days (Table _). If 
polymorphonuclear leukocytes play an 
important role in the process, a greater 
proportion of corneas should have been 
found with high polymorphonuclear 
leukocyte:mononuclear leukocyte ratios, 
or they should have occurred earlier than 
the mononuclear reactive corneas, be- 
cause of the greater mobility of polymor- 
phonuclear cells. 

Chemotactic factors are responsible for 
attracting polymorphonuclear leukocytes 
into tissues. A major source of these fac- 
tors are split products of the fifth campo- 
nent of complement and may be pro- 


~ duced in virus-infected fibroblast cell 
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cultures™ or in the infected rabbit cor- 
nea.’ Inducing factors may be HSV 
antigen-antibody complexes,!* herpesvi- 
rus-infected cells,!3 or uninfected eell 
lysates. '* The presence of polymorphonu- 
clear leukocytes in the corneas could 
therefore be a response to the infectious 
process, as well as to an immune complex 
between herpesvirus and its specific anti- 
body. 

The mononuclear cell reaction that oc- 
curs dur ng disciform-type edema, in the 
absence of other complicating processes 
such as deep stromal ulceration, was the 
most consistent cellular response in this 
study. Mononuclear leukocytes were al- 
ways present, even in those corneas that 
had a majority of polymorphonuclear 
leukocytes. Whether the mononuclear re- 
action was responsible for the edema or 
was ccincidentally involved is not 
known. 

Herpesvirus infection of the cornea can 
develop in several directions depending 
on virulence of the virus strain, size of 
inoculum, route of administration, and 
host resistance by immune and nonim- 
mune inflammatory cells. It is apparent 
from our use of the H-4 strain in low 
dosage that disciform keratitis, in the 
classical sense, can be separated into a 
single process, that of stromal edema. So 
it is possible to understand the factors 
involved in its production and to separate 
it from other events that occur in severe 
herpes mfections. Complicating patholo- 
gy may dominate this feature of corneal 
edema and must be recognized. An over- 
whelmiag virus inoculum or rapid virus 
proliferation will lead to epithelial denu- 
dation (“geographic map” ulcer) and even 
deep stromal ulceration. This usually 
leads tc corneal cicatrization which, un- 
like coraeal edema, is irreversible. 

The fmding by Meyers and Pettit® of a 
polymorphonuclear reaction in disciform 
keratitis is opposite to our experience. We 
believe the difference is in the experimen- 
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tal model of the disease that is used. Their 
experimental procedure and that used by 
Swyers and associates+ depends on set 
time limits of 6, 24, and 72 hours for 
killing of animals to obtain histological 
preparations. Our model depended on 
animal killing whenever corneal edema 
occurred, until as late as 41 days post- 
inoculation, and allowed for a histology 
of inflammatory cells more specific for 
corneal edema. Our model has one other 
advantage in that it minimizes infection 
of the epithelium and thus avoids the 
strong influence this would have on poly- 
morphonuclear chemotactic factors. 

An important consideration of the 
cause of herpetic disciform keratitis, 
other than the cellular immune or im- 
mune complex hypotheses, is that of virus 
infection and damage to the corneal endo- 
thelium as suggested by Irvine and 
Kimura.® Experimental studies favoring 
an immune mechanism offer an attractive 
argument,!:47:8-19 but equally valid, op- 
posing evidence??>6 cannot be ignored. 


SUMMARY 


A low virus dose model of disciform 
keratitis (a single intracorneal injection of 
200 pfu viable herpesvirus in normal rab- 
bits), showed that 64% of edematous cor- 
neas had a predominant mononuclear: 
polymorphonuclear leukocyte ratio dur- 
ing the acute stage of the inflammation. 
Significant numbers of mononuclear leu- 
kocytes were in both groups, but poly- 
morphonuclear leukocytes were absent or 
scarce in some corneas. Onset of corneal 
edema ranged from 6 to 37 days postinoc- 
ulation with a mean of 15 days. Disciform 
keratitis occurred in the absence of a 
preceding dendritic infection in 11 of 25 
corneas, demonstrating that an acute epi- 
thelial infection is not a prerequisite for 
development of stromal edema. There is 


NOVEMBER, 1977 


no definitive evidence establishing the 
cause of herpetic disciform keratitis. The 
infectious and immune hypotheses must 
be further pursued with this model. 
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THE HISTOLOGY AND HISTOCHEMISTRY OF 
THE RAT’S OPTIC NERVE AND CHIASM 


SIMMONS LESSELL, M.D. 
Boston, Massachusetts 


Recent studies have shown that there is 
variation in susceptibility to toxic sub- 
stances along the course of the optic nerve 
and chiasm, which cannot be explained 
entirely by mechanical, axonal, or vascu- 
lar factors.'~? It seemed reasonable to 
explore the possibility that such variabili- 
ty could be the result of histological or 
histochemical differences along the ante- 
rior visual pathway. 


METHODS 


Rats were used because they lack fi- 
brous septae in their optic nerves, be- 
cause they are commonly used ina ex- 
perimental investigations, because the 
histochemical and histological features of 
their optic nerve and retina are krown, 
and because they are inexpensive to buy 
and maintain. A previous study showed 
that certain enzymatic histochemical 
methods not only can demonstrate enzy- 
matic activity in the neuroglial cells of the 
optic nerve but also can provide extensive 
delineation of neuroglial cell perikarya 
and processes.4 Thus, one can form an 
impression of the enzymatic activity, 
number, size, and distribution of neurog- 
lial cells in tissue sections. 

The optic nerves and chiasms were 
obtained from numerous Charles River 
strain albino rats under barbiturate anes- 
thesia, quick-frozen in dry ice, and cut 
subserially into thick, 15 to 20-u sections 
in a cryostat. Both transverse and longitu- 
dinal sections were incubated in media 
suitable to demonstrate the following 
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enzymes: lactic acid dehydrogenase, 
succinic acid dehydrogenase, alpha gly- 
cerophesphate dehydrogenase, alkaline 
phosphatase; acid phosphatase, glu- 
cose-6-phosphate dehydrogenase, adeno- 
sine 5-triphosphatase, adenosine 5- 
monophosphatase, and monoamine oxi- 
dase. The technique of Glenner and col- 
leagues was used to demonstrate 
monoaraine oxidase activity. Methods for 
the other enzymes were described in an 
earlier report.4 

The aortas of other Charles River strain 
rats were perfused with phosphate- 
bufferec glutaraldehyde under barbitu- 
rate anesthesia. After postfixation and em- 
bedding in Epon, l-u thick cross sections 
were cut from the intraorbital and intra- 
cranial segments of the optic nerve and 
from the chiasm, and were stained with 
toluidire blue. Subserial 7-u cross and 
longitudinal sections were also cut from 
formalin-fixed, paraffin-embedded tissue 
and sta ned with hematoxylin and eosin, 
Luxo! fast blue, and the Bodian method. 

Several rats were dissected after perfu- 
sion in order to show the gross relation- 
ship of the optic nerves and chiasm to 
surrounding structures. This was also 
studied in serial, l-mm thick coronal slic- 
es of the heads of rats that had been fixed 
and partially decalcified. 

Moneamine oxidase activity was mea- 
sured im pooled, homogenized samples 
from optic nerve and from chiasm by the 
method of Wurtman and Axelrod.” Two 
pooled samples of optic nerye (from three 
and four rats) and two of the chiasm (from 
three and four rats) were studied. 


RESULTS 


There was a moderate amount of mon- 
oamine oxidase activity in the axons of 
the optic nerve and the optic chiasm by 
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histochemistry (Fig. 1, A and B). The 
activity did not appear to reside in the 
myelin sheath, and the level of activity 
was, similar in the unmyelinated (intraoc- 
ular) and myelinated (intraorbital and in- 
tracranial) segments of the nerve. No 
monoamine oxidase activity was found in 
the glial cells or vascular endothelia. 
Monoamine oxidase activity measured 
chemically in pooled homogenized sam- 
ples was from 1,304.77 and 1,400 mol/g/hr 
x 1071? in the optic nerve and 1,335.10 
and 1,400 mol/g/hr x 107?° in the optic 
chiasm. 

Adenosine 5’-monophosphatase activi- 
ty was evident in the axons but not in the 
glia of the optic chiasm, providing a strik- 
ing picture of their interwoven decussat- 
ing pattern (Fig. 1, C). The other enzymes 
were distributed in the optic nerve as 
shown in an earlier report.4 There were 
differences in the staining pattern be- 
tween chiasm and optic nerve. The glial 
cells appeared to be different in the two 
areas (Fig. 1, D-G). Fewer oligodendroglia 
were delineated in the chiasm than in the 
optic nerve. The reduction began abrupt- 
ly near the junction of the two structures. 
Except in the anterior crotch and sube- 


pendymal zones, there appeared to be 


fewer astrocytes in the optic chiasm than 
in the optic nerves. Only alpha glycero- 
phosphate dehydrogenase among the en- 
zymes studied showed a similar number 
and size of astrocytes in the optic nerves 
and chiasm (Fig. 1, H). The processes of 
astrocytes in the chiasm were shorter and 
thinner than those in the optic nerve. 
The l-u cross sections also showed 
variations in the size and number of neu- 
roglial cells in various parts of the optic 
nerve and chiasm. There were fewer neu- 
roglial cells in the optic chiasm than in 
the nerve and there was a progressive 
decrease in the cross-sectional area occu- 
pied by neuroglia as one proceeded from 
the globe to the chiasm (Figs. 2 end 3). 
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Neuroglial cell cytoplasm was denser in 
the chiasm than in the nerve. 

The meninges of the orbital portion of 
the optic nerve were different from those 
of the intracranial portion and chiasm 
(Figs. 4-6). The intraorbital portion had a 
thick pial investment with the arachnoid 
closely applied, and the myelinated ax- 
ons were well insulated from the pia 
mater by rows of astrocytic perikarya. The 
arachnoid was loosely applied to the intra- 
cranial segments of the anterior visual 
pathway, and the pia mater covering the 
intracranial optic nerve and ventral sur- 
face of the chiasm was thin and the vascu- 
lar lamina tended to split from the thin 
astrocytic layer beneath it. The lateral 
surfaces of the chiasm had a thick pial 
mantle. 

Gross dissections showed that the me- 
ninges were closely applied to the optic 
nerve along its intraorbital course and the 
subarachnoid space was correspondingly 
small. There was a larger subarachnoid 
space around the intracranial portions of 
the optic nerve and chiasm where the 
arachnoid was loosely applied. 


DISCUSSION 


The histochemical findings show that 
the neuroglia of the optic chiasm (like 
those of the optic nerve) are metabolically 
active, while the axons are relatively inert. 
These neuroglia are endowed with enzy- 
matic activity indicative of a capacity to 
employ anaerobic glycolysis, metabolism 
of fatty acids, and the hexose monophos- 
phate shunt. Adenosine 5’-triphosphatase 
activity was also prominent and may indi- 
cate a role in electrolyte transport. 

Monoamine oxidase activity was dem- 
onstrated in optic nerve and chiasm by 
chemical and histochemical means. This 
confirms the work of other investigators 
who measured monoamine oxidase activi- 
ty chemically® and histochemically? in 
the optic nerve. Localization to the mye- 
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Fig. 1 (Lessell). A, Cross section of intraorbital portion of cptic nerve (monoamine oxidase, X100). B, 
Cross section of optic chiasm (monoamme oxidase, X100). C, Cross section of optic chiasm showing 
decussating axons (adenosine monophos phatase, X250). D Longitudinal section of optic nerves and 
chiasm. Glial cell density is greater in optic nerves than in chiasm (adenosine triphosphatase, X250). E, 
Longitudinal section of optic nerves and chiasm (glucose 6-phosphatase dehydrogenase, X40). F, Cross 
section of intracranial portion of optic nerve (lactic acid dehydrogenase, X400). G, Cross section of 
optic chiasm (lactic acid dehydrogenase, X400). H, Longitudinal section of optic nerves and chiasm 
(alpha-glycerophosphate dehydrogenase X40). 
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Fig. 2 (Lessell). Cross sections of intraorbital 


portion of optic nerve. Glial cells are large and 
numerous (toluidine blue, x400). 


lin sheath was reported in other histo- 
chemical studies but was not observed in 
this experiment. I would have ascribed 
my failure to demonstrate monoamine 
oxidase in myelin sheaths to the lack of 
fixation or the thickness of my sections 
were it not for the observation that mon- 
oamine oxidase was present in the non- 
myelinated portions of the optic nerve. In 
any case it is impossible to identify the 
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Fig. 3 (Lessell). Cross sections of optic chiasm. 
Glial cel_s are small and few (toluidine blue, x 400). 


role of monoamine oxidase in the func- 
tion of the visual axons. The same may be 
said about adenosine 5’-monophospha- 
tase, am enzyme that resides on the sur- 
face of cell membranes. It is limited to the 
myelinated segments of thé axons of the 
optic nerve and chiasm. 

Both the histological and histochemical 
data imdicate that the optic nerve and 
chiasm differ from each other in terms of 
their neuroglial cells. Meyer-Konig, Treff, 
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Fig. 4 (Lessell). Edge of cross section of intraorbital portion of optic nerve. Pia mater 
and arachnoid are closely applied to nerve. Subpial layer of astrocytes is thick (toluidine 


blue, x250). 
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Fig. 5 (Lessell). Ventral surface of optic chiasm shows thin layer of astrocytes. 
Vascular lamina is detached (toluidine blue, x 250). 
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Fig. 6 (Lessell). Optic chiasm shows detached 
vascular lamina of pia mater (arrowhead) and wide 


subarachnoid (asterisk) (toluidine blue, 


x 100). 


space 


and Schlote!® and Schlote!! have saown 
that there is a progressive decrease -n the 
number of glial cells as one moves cau- 
dally along the optic nerve in the rat. The 
present study shows that their find- 
ings!®11 can be extrapolated tc the 
chiasm. There is a reduction in the num- 
ber and size of neuroglial cells along the 
pathway from retina to chiasm. Astrecytes 
show less of a decrease than oligodendro- 
cytes but their processes are short and the 
enzymatic activity is concentrated :n the 
perikarya. In the intraorbital segment of 
the nerve the astrocytic processes form 
septae between bundles of axons. This 
compartmentalization is not present in 
the optic chiasm. 

These observations suggest the pres- 
ence of mechanisms by which regional 
variation in susceptibility to toxins might 
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occur. If a toxin were secreted into the 
cerebrospinal liquid it could selectively 
affect the intracranial segments of the 
anterior visual pathway while sparing the 
intraorkital portion of the optic nerve. 
Toxins that act on neuroglial cells might 
produce lesions that selectively involve 
the intraorbital optic nerve. Seitelberger!” 
has emphasized the existence of a class of 
neuropethological disturbances that re- 
sult fram primarily neuroglial dysfunc- 
tion. In any case, the observed anatomical 
variations (and their presumed functional 
correlates) may explain selective vulnera- 
bility that is not explicable in terms of 
vascula> or mechanical factors. 
Neureglia are assumed to be responsi- 
ble for the sustenance of axons and main- 
tenance of myelin in white matter and for 
the regulation of fluid and electrolytes. If 
true, the metabolic needs along the visual 
pathway must decrease as one proceeds 
centrally from the retina or there must be 
some nonglial sources of axonal refresh- 
ment and fluid and electrolyte transport 
that supplements the glia in the intracra- 
nial segments of the anterior visual path- 
way. There is no reason to believe that the 
metabo ic requirements of axons would 
decrease as a function of the distance 
from their parent perikarya, so I assume 
that there are ancillary sources of energy, 
or mechanisms for transport, in the intra- 
cranial segments. One possibility is that 
the cerebrospinal liquid plays a role in 
these functions in these segments. There 
is a considerable subarachnoid space 
around the intracranial portions of the 
optic nerves, and the chiasm is bathed in 
cerebrospinal liquid on both its pial and 
ependymal surfaces. In contrast, in the 
orbital portion of the rat optic nerve the 
arachncid is closely applied to the pia 
mater, end contact with cerebrospinal liq- 
uid ean be presumed to be minimal. 
While the pia mater of the orbital optic 
nerve is thick, tightly applied, and well 
insulated from the axons by the perikarya 
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of astrocytes, the pia mater of the intracra- 
nial nerve is thin, poorly adherent, and 
the subpial astrocytic layer is thin. A thick 
pial mantle invests the lateral surfaces of 
the chiasm but the pia mater over the 
ventral surface of the chiasm resembles 
the pia mater around the intracranial 
nerve. Perhaps the passage of substances 
into and out of the nerves and chiasm is 
facilitated in the zones that have a thin 
pial covering. 


SUMMARY 


Histological and histochemical investi- 
gations in albino rats showed that the 
neuroglial cells in the chiasm are fewer 
and smaller than those in the intraorbital 
portion of the optic nerve. The subpial 
astrocytic layer and pia mater were thin 
on the ventral surface of the chiasm and 
the pial vessels readily detached. The 
optic nerve had a thicker subpial layer of 
astrocytes. These structural differences 
implied concomitant differences in func- 
tion, which may explain why certain tox- 
ins produce lesions in limited zones of 
the optic nerves or chiasm. 
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EARLY SURGERY IN INTERMITTENT EXOTROPIA 


J. A. PRATT-JOHNSON, F.R.C.S.(C), J. M. BARLOW, AND G. TILLSON 
Vancouver, British Columbia . 


Intermittent exotropia of the civer- 
gence excess type is characterized by an 
exodeviation that is greater at a distance 
of 20 feet or more than at a near distance. 
In a child with intermittent exotnropia, 
unconscious divergence of one eve is 
often noted before 18 months of age, par- 
ticularly when the child is tired, day 
dreaming, or looking into the distance. 
He may close and rub one eye in bright 
sunlight. Suppression associated with in- 
termittent exotropia permits the eve to 
become divergent without diplopie and 
usually without the patient’s awareness. 

Vision is suppressed in the deviated eye 
when the eye diverges, and disappears 
when the eye is straight or convergent. In 
contrast, the exophoric patient experienc- 
es diplopia every time his eye diverges. 
The causes of the initial divergenze in 
intermittent exotropia are not clear, but 
the suppression makes it impossible for 
patients to control the deviation. Diver- 
gence fusional amplitudes are character- 
istically absent in intermittent exotropia. 

Despite excellent articles on the treat- 
ment of intermittent exotropia, the 2ffect 
of such treatment on the sensory state has 
been insufficiently emphasized. Suppres- 
sion, in intermittent exotropia, is 
“switched off” when the eyes are straight 
or in the esotropic position. Hence, at 
near, where most patients with intermit- 
tent exotropia control, 40 seconds of arc 
stereopsis with the Wirth four-dot stereo- 
scopic test can usually be recorded before 
any treatment has been instituted. Thus, 
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assessment of the sensory state must in- 
volve tests for the presence or absence of 
suppression while the eyes are divergent. 
Such tests must include the demonstra- 
tion cf the presence or absence of a nor- 
mal divergence fusional amplitude with 
diplopi on exceeding it. Preoccupation 
with the final motor position of the eyes 
and overall appearance has preempted the 
possibility of converting an intermittent 
exotropia to a tiny, almost unnoticeable 
secondary esotropia with a monofixating 
syndrome! (one fovea suppressed with 
periphe-al fusion under binocular condi- 
tions). We designed this study to deter- 
mine whether the suppression associated 
with intermittent exotropia of the diver- 
gence excess type could be eradicated 
with surgery, and whether there was a 
danger of producing a different type of 
suppression in over-corrected patients. 


SUBJECTS AND METHODS 


All 190 cases included in this study 
fulfilled the following criteria: (1) Greater 
preoperative exodeviation was present at 
20 feet and beyond compared to near 
measurement at approximately 14 inches. 
If a vef-active error was present the full 
optical correction was used in recording 
these measurements. Additional +3.00 
lenses were not used for the near mea- 
surement. (2) Parents observed their chil- 
dren fo- two months before surgery and 
agreed -hat exodeviation was manifest at 
distant fixation when the patient was day 
dreaming or tired. (3) Presumed or tested 
equal vision was in both eyes. (4) No 
orthopt.c treatment was done pre- or post- 
operatively. (5) Patients were sufficiently 
cooperative to perform the cover and 
cross-cever tests preoperatively, demon- 
strate fasional amplitudes on the tropo- 
scope, and perform the Wirth stereoscop- 
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ic test postoperatively. These require- 
ments necessitated a follow-up period 
lasting until most patients were over 6 
years of age. (6) Associated vertical stra- 
bismus was no more than 6 prism diop- 
ters at 20 feet. (7) Neurological status was 
normal. (8) There was a follow-up period 
of at least one year. Some of the patients 
in the study had been followed for eight 
years. Seven patients who had re- 
operation for recurrent intermittent exo- 
tropia were included because a follow-up 
period of more than one year was present 
between surgeries. 

We added patients to the series consec- 
utively over the past eight years as they 
were found to fulfill all the criteria. 

We measured all deviations with 
prisms by using the cover and cross-cover 
tests at near fixation, 20 feet, and looking 
out the window at a target at infinity. 
Further measurements in side gaze, 
straight up, and downgaze with fixation at 
20 feet were done whenever possible. 
Using the Wirth vectograph, we recorded 
stereoacuity if patients were sufficiently 
mature. If a refractive error was present, 
the full optical correction was worn for all 
measurements and tests. 

All patients had surgery on at least two 
horizontal rectus muscles; 95 had reces- 
sion of both lateral rectus muscles, five 
had recession-resection surgery on the 
same eye. Eleven patients with a V pat- 
tern had bilateral inferior oblique my- 
ectomies at the same time as their horizon- 
tal muscle surgery; one patient had a 
single inferior oblique myectomy at the 
same time as the horizontal surgery. 

We examined all patients on the first or 
second postoperative day and these meas- 
urements were recorded as the immediate 
postoperative results. At this time, prism 
cover and cross-cover tests were done 
with the patient fixing targets at near, 20 
feet, and out of the window at infinity. 
Patients were examined at intervals until 
at least one year after surgery and until 
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they had attained an age and level of 
maturity necessary to understand and 
perform the sensory tests. We then evalu- 
ated their sensory and motor status and 
we used this information as the final 
assessment. Results of cover and cross- 
cover tests using prisms for measurement 
fixing at near, 20 feet, and out of the 
wincow at infinity, were reported. Wirth 
stereoacuity at near was recorded. Paying 
particular attention to the presence of 
divergence amplitudes, we tested all pa- 
tients with fusion slides on the tropo- 
scope. A normal response was recorded 
only if the divergence amplitudes were at 
least five prism diopters and only if the 
patient had diplopia when the divergence 
amplitudes were exceeded. All patients 
with normal divergence amplitudes also 
had good convergence amplitudes, the 
total amplitudes were at least 20 prism 
diopters. 

Although we measured stereoacuity at 
near with the Wirth test on all patients, 
we paid particular attention to this test in 
those patients with any postoperative eso- 
tropic deviation to exclude a monofix- 
ation syndrome with fusion but with de- 
fective stereoscopic acuity. 

The risk of permanent esotropia is pres- 
ent, not only in those patients who are 
esotropic in the immediate postoperative 
period, but also in those who are ortho- 
phoric. Careful follow-up of this group is 
essential as the following case report 
demonstrates. 


CASE REPORT 


At the age of 21/2 years this girl had an intermittent 
exotropia of 45 prism diopters in the distance. Duc- 
tions and versions were normal. There was no in- 
crease in the deviation past 20 feet. The cycloplegic 
refraction was +0.50 in both eyes. The fundi were 
normal. At age 23 months an 8-mm-recession of the 
right lateral rectus muscle and a 6-mm-resection of 
the right medial rectus muscle were performed 
under general anesthesia. On the first postoperative 
day, at 20 feet and at near, we detected an obvious 
over correction of 20 prism diopters of esotropia. 
This esotropia disappeared within a month and the 
child appeared to be orthophoric at 20 feet in the 
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primary position, in up-, down-, and sidegaze. There 
was also no deviation at near or infinity. The child 
was brought back four years later and we then found 
the visual acuity was R.E.: 6/9 (20/30), and L.E.: 6/6 
(20/20). A small angle right esotropia of four prism 
diopters at 20 feet and 6 prism diopters at near was 
noted. Weak peripheral fusion with amplitudes of 
eight prism diopters in the presence of anomalous 
retinal correspondence on the troposcope was re- 
corded. This case shows the danger of permanent 
esotropia developing even though the patient had no 
deviation one month after operation. It is possible 
that a tiny esotropic flick might have been missed 
one month postoperatively; one must look carefully 
and repeatedly for any persistent esotropic devia- 
tion. 


RESULTS 


Patients were divided into cured and 
noncured groups. The 41 cured patients 
fulfilled the following criteria at least one 
year postoperatively: (1) absence of clo- 
sure of one eye in sunlight; (2) no mani- 
fest tropia at any distance; (3) Wirth test 
results indicating equal vision with stere- 
opsis at near of 40 seconds; (4) divergence 
amplitude of at least five prism diopters 
on the troposcope using a foveal fusion 
slide; (5) the recognition of diplopia im- 
mediately when the divergence ampli- 
tude was exceeded; (6) good convergence 
amplitude was present, the total conver- 
gence and divergence amplitude exceed- 
ed 20 prism diopters on the troposcope. 

Fifty-nine patients did not fulfill the 
above criteria and were listed as non- 
cured. 

We compared the immediate postopera- 
tive muscle balance of the eyes at 20 feet 
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in the primary position with the full opti- 
cal correction in place and the final result 
under the same circumstances (Table 1). 
Statistical analysis of the cure rate in the 
three groups (orthophoric, esotropic, and 
exotropic deviations) showed no signifi- 
cant difference with the chi-square test at 
any level. . 

Comparison of a pooled orthophoric 
plus esotropic deviation vs exotropic de- 
viation also showed the same cure ratio in 
both groups. Therefore, the immediate 
postoperative muscle balance does not 
statistically influence the final result. Per- 
manent esotropia only occurred in pa- 
tients who were orthophoric or esotropic 
immediately after operation. The chi- 
square test showed this to be highly sig- 
nificant (P=.005). 

We examined the muscle imbalance 
measured at 20 feet at least a year postop- 
eratively in the noncured group (Table 2). 
Forty of these 59 patients were within ten 
prism diopters of being straight and were 
thus cosmetically satisfactory; adding 
these 40 to the cure group yields an over- 
all result of 81% cosmetically satisfactory 
patients. Eleven patients showed the 
characteristics of a monofixating syn- 
drome with fusion and gross stereoscopic 
acuity associated with a. small angle 
esotropia.! Only one of these 11 patients 
was younger than age 6 at the time of the 
final evaluation, the median age of the 
group was 8 years. The importance of 
including the Wirth four-dot stereoscopic 


TABLE 1 


COMPARISON OF THE IMMEDIATE POSTOPERATIVE MUSCLE BALANCE AND THE 
FINAL POSTOPERATIVE RESULT 





Immediate 

Postoperative No. of Patients Cured Nencured 

Position (%) (%) Esotropia Exotropia 

Orthophoria 27 (27) 13 (48) 5 9 

Esotropic 40 (40) 18 (45) 10 12 

Exotropic ° 33 (33) 10 (30) 0 23 
Total 100 41 15 44 


= = 
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TABLE 2 
MUSCLE IMBALANCE IN NONCURED GROUP AT LEAST ONE YEAR POSTOPERATIVE 
Esotropia under 10 prism diopters with fusion and stereopsis (monofixation syndrome) ll 
Esotsopia under 10 prism diopters without fusion 2 
Esotropia (blind spot) 35 prism diopters 2 
Exotropia under 10 prism diopters 27 
Exotropia over 10 prism diopters 17 
Total no. of patients 59 





test in the final evaluation was to help 
identify the monofixation syndrome after 
treatment.? 

We divided the 100 patients into two 
age groups (Table 3); 39 were under age 4 
years and 61 were aged 4 or older at the 
time of surgery. The median age of the 
under-4 group was 2!/2 years, whereas in 
those 4 and over, it was 54/2 years. The 
patients in the younger group were often 
those noticed by observant parents and 
brought for examination before age 3; and 
the older group consisted of those who 
were likely being teased at school. The 
youngest patient was 14/2 years old at the 
time of surgery. Only four patients were 
over 7 years of age, the oldest was 11 
years old. The oldest patient to be cured 
was operated on at age 10 years. Sixty-one 
percent of the patients in the under-four- 
year age group were cured, compared to 
only 28% of the 4-and-over age group. 
The chi-square test showed this differ- 
ence to be highly significant (P<.001). 


Amblyopia occurred as a complication 
of secondary esotropia only in the young- 
er group. Three patients had vision of 
6/12 (20/40) in the poorer eye, and one 
had 6/9 (20/30). The chi-square test com- 
paring the amblyopia rates in the age 
groups under 4 years and 4 years and 
older, showed a significant difference 
(.01<P<.025). No occlusion had been 
carried out. All four had monofixating 
esotropic deviations with fusion. The ma- 
jority of patients with a monofixating eso- 
tropic deviation with fusion occurred in 
the younger group, under the age of 4 
years. The chi-square test showed this to 
be significant (.01<P<.025). 

The two patients who monofixated 
without fusion both had small angle alter- 
nating esotropias. One such child was 31/2 
years at the time of surgery and over 6 
years at the final evaluation. His mother 
had a similar problem. The other patient 
had no fusion before surgery at the age of 
7 years. 


TABLE 3 


RELATIONSHIP BETWEEN THE AGE AT TIME OF SURGERY AND THE FINAL RESULT 
———a_—s—ses«<_"—=—=$suwuva——eeeeeeeeeeeeeeeeeeeeeeeeeeee 


Total Cured Monofixators Monofixators 


Exotropia Exotropia 
Blind Under Over 
Spot 10 prism 10 prism 


Patients (%) With Fusion Without Fusion Mechanism diopters diopters Amblyopia 
SE Ta a a RS AN E REY SRE RS RS EAT SEE eR ei Se Ae 


Under 4 years ° 
of age 39 24 8 


(median age 21/2) (61) 
4 years of age 
and over 61 17 3 
(median age 51/2) (28) 
Total 100 4] ll 


i 3 3 4 
2 24 14 
2 2 27 17 4 
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Two patients who had increased small 
postoperative esotropic deviations to 35 
prism diopters were considered to have 
blind spot mechanisms. Both these pa- 
tients were still being treated with prisms 
one year after surgery. In five (12%) of 
those cured and in 18 (30%) of the non- 
cures, a small associated vertical strabis- 
mus was detected either before or after 
surgery, at 20 feet in the primary position. 
Many vertical deviations seen for the first 
time postoperatively may have been pre- 
sent before surgery, but were undetected. 
All five patients in the cure group exhibit- 
ed a vertical strabismus under six prism 
diopters preoperatively, and no measur- 
able vertical discrepancy postoperatively. 
In only one case was vertical musele sur- 
gery aimed specifically to cure the small 
vertical imbalance present before surgery. 
Thirty percent of the noncured group 
had a measurable vertical strabismus at 
20 feet in the primary position after 
surgery and, in most cases, this was not 
detected before surgery. The cure rate was 
decreased by the presence of a vertical 
strabismus. The chi-square test showed 
this to be significant (.025<P<.05). 


DISCUSSION 


Although 81% of the patients were cos- 
metically satisfactory with a manifest 
strabismus of 10 prism diopters or less 
one year after surgery, only 41% were 
cured. 

The most important factor in obtaining 
a cure was the age at which surgical 
realignment was undertaken. Surgery 
performed at a median age of 24/2 years 
was associated with a higher cure rate 
than surgery three years later. The pres- 
ence of a vertical strabismus decreased 
the chance of a cure being obtained. Stra- 
bismic amblyopia from persistent over- 
correction occurred only in the younger 
age group and is an inherent danger of 
early surgery. The possibility of changing 
intermittent exotropia, by surgical over- 
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correction, into a permanent small angle 
esotropia with monofixating syndrome is 
more ikely in the younger age group. 

This study did not support previous 
date recommending over-correction of in- 
termittent exotropia for best results.*~® 
Statistical analysis of our data showed no 
sigrifcant difference as to whether the 
eyes were esotropically or exotropically 
deviated, or orthophoric, in the immedi- 
ate pestoperative period. Preoccupation 
with the motor and cosmetic effects, rath- 
er than the sensory result, may confuse 
the issue. This study demonstrates the 
danger of neglecting over-correction with 
the production of a monofixating syn- 
drome with or without amblyopia or an 
esotropia without fusion. 

The cure rate was also adversely affect- 
ed by the presence of a small vertical 
strabismus. In most of the cases, an asso- 
ciated paretic muscle weakness was not 
identifiable but a concomitant difference 
in height was. Every effort should be made, 
before operation, to identify a vertical 
strabismus and fashiontreatmenttocureit. 


SUMMARY 


We studied the results of surgery on 
100 patients with intermittent exotropia 
of the divergence excess type. The pres- 
ence of normal divergence and conver- 
gence amplitudes, with diplopia when 
these were exceeded, and the presence of 
40 sesonds of arc stereoscopic acuity at 
near were used as evidence of a sensory 
cure. Forty-one patients were cured. 

Surzery before the age of 4 years was 
the most significant factor in obtaining a 
cure. The presence of a small vertical 
strabismus decreased the chances of ob- 
tainimg a cure. Over-correction in the im- 
mediete postoperative period was not a 
significant factor. 

The danger of persistent esotropia, par- 
ticularly in young patients, was demon- 
strated by 11 patients with the monofix- 
ation syndrome, four with amblyopia. 
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There exists another variety of false sight, that Plenk has denomi- 
nated metamorphopsia, and in which objects appear changed in 
their natural qualities, producing error of form, error of motion, 
error of number, and error of colour. I had a patient in Lisbon who 
fancied that all the horses he saw carried horns or extensive antlers. 
A young lady whom I attended beheld every one of a gigantic 
height. Dr. Priestley has given a curious case of error of colour in 
five brothers and two sisters, all adults. One of the brothers could 
form no idea whatever of colours, though he judged very accurately 
of the form and other qualities of objects; hence he thought 
stockings were sufficiently distinguished by the name of stockings, 
and could not conceive the necessity of calling them white or black. 
He could perceive cherries on a tree; but only distinguished them, 
even when red-ripe, from the surrounding leaves by their size and 
shape. One of the brothers appeared to have a faint sense of a few 
colours, but still a very imperfect notion; and, upon the whole, they 
did not seem to possess any other distinguishing power than that of 
light and shade, into which they resolved all the colours presented 
to them,—so that dove or straw colour were regarded as white; and 
green, crimson, and purple, as black or dark. 

J. G. Millingen, Curiosities of 
Medical Experience 
London, Richard Bentley, 1839 
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SACCADIC VELOCITY STUDIES IN 
PATIENTS WITH ENDOCRINE OCULAR DISEASE 


HENRY S. METZ, M.D. . 


San Francisco, California - 


Limited elevation of one or both eyes, 
often accompanied by exophthalmos and 
eyelid retraction, is the most common 
motility defect seen in patients with thy- 
roid eye disease.! Goldstein? suggested 
that a paralytic superior rectus muscle in 
patients with thyroid disease was respon- 
sible for the hypotropia and limited ele- 
vation. 

In 1943, Dunnington and Berke? de- 
scribed a number of patients with exoph- 
thalmos caused by chronic orbital myosi- 
tis. These patients probably had thyroid 
eye disease and the traction test was used 
to differentiate a paralytic superior rectus 
muscle from inferior restrictions as the 
etiology of limited ocular elevatior. The 
positive test results in all of these patients 
suggested that limited elevation was not 
caused by weakness of the superior rectus 
muscle. 

Breinin4 described an ocular electro- 
myographic pattern of paresis of innerva- 
tion in the congestive stage of thyroid eye 
disease. He believed that damage to the 
extraocular muscles results from orbital 
swelling in a toxic neuropathy. Miller,5 in 
an ocular electromyographic study of pa- 
tients with endocrine eye disease, indicat- 
ed that tracings obtained from the superi- 
or rectus muscle were normal. 

Saccadic velocity measurements in pa- 
tients with paretic or paralytic extraocular 
muscles have indicated slowing of the 
saccadic eye movements proportional to 
the degree of extraocular muscle weak- 


From the Smith-Kettlewell Institute of Visual 
Sciences, San Francisco, California. This study was 
supported in part by National Institutes of Health 
grants EY 1585 and EY 0727, and in part by the 
Smith-Kettlewell*Eye Research Foundation. 

Reprint requests to Henry S. Metz, M.D., 2232 
Webster St., San Francisco, CA 94115. 


ness.®7 Utilizing saccadic velocity mea- 
surements, we studied 15 patients with 
thyroid eye disease to determine the role 
of extraocular muscle weakness in the 
etiology of limited ocular rotation. 


SUBJECTS AND METHODS 


All 15 patients were in the nonconges- 
tive, stable stage of endocrine ophthal- 
mopathy and had a positive forced duc- 
tion test in either the vertical or horizon- 
tal direction, or both. Studies were per- 
formed before extraocular muscle sur- 
gery. 

Two patients had no deviation in pri- 
mary gaze. Of the 13 remaining patients, 
12 had a vertical deviation averaging 26 
prism ciopters (range, 5 to 75 prism diop- 
ters). Seven of these patients had only a 
vertical deviation, while five patients also 
had esctropia averaging 17 prism diopters 
(range, 4 to 40 prism diopters). One pa- 
tient. without a vertical deviation, had 15 
prism diopters of esotropia alone. There 
were no patients with exotropia. 

All 15 patients had limitation of up- 
ward gaze, ranging from mild to very 
severe (Fig. 1), while ten patients also had 
some limitation of horizontal gaze, which 
was generally mild (Fig. 2). Downgaze 
was slizhtly limited in two patients. 

Saecadic velocity measurements were 
made by electro-oculography.® Saccades 
were generated by voluntary movements 
of 40 degrees. Because of the limited 
range of vertical movement, saccades 
were made in the area where the eye was 
free to move and the measured eye was 
used fer fixation. 

Vertical eye movements were recorded 
by placing miniature skin electrodes cen- 
trally en the lower eyelid and brow, and 
an indifferent electrode temporal to the 
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Fig. 1 (Metz). Endocrine ophthalmopathy with 
bilateral limitation of upgaze (top), small right 
hypertropia and bilateral upper eyelid retraction and 
proptosis (center), and full range of downward rota- 
tion bilaterally (bottom). 


lateral canthus. Horizontal eye move- 
ments in the same eye were measured 
separately by placing electrodes at the 
medial and lateral canthus, and the indif- 
ferent electrode on the brow. 
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ocrine ophthalmopathy with right hypertropia and right esotropia (center), and 
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A Beckman type RS dynograph with 
modified, rectilinear ink writers, dyno- 
graph amplifier type 462, preamplifier 
type 461 B, direct nystagmus coupler type 
9859, and nystagmus velocity coupler 
type 9841 were used for electro- 
oculography recordings. The eye position 
channel had a band width from 0 to 10 
Hz. The gain was 0.6 mV/cm. The veloci- 
ty channel had a band width of 2.2 to 10 
Hz with a gain of 5 uV/cm. 

Ocular electromyography of the verti- 
cal recti was performed in two patients, 
and one patient had active force genera- 
tion testing? of the superior rectus mus- 
cle. 


RESULTS 


Vertical saccades were measured in 19 
eyes of 14 patients. Upward saccades av- 
eraged 260 degrees per second (range, 190 
to 330 degrees per second), while down- 
ward saccades averaged 241 degrees per 
second (range, 160 to 320 degrees per 
second) (Fig. 3). In normal subjects in our 
laboratory, vertical saccades average 250 
degrees per second, with a range of 200 to 
300 degrees per second. Upward saccades 
are slightly more rapid than downward 
saccades, which may be caused by an 
upper eyelid artifact. This tracing is simi- 
lar to that obtained in a normal subject 
(Fig. 4). 

When the extent of the saccade came 
close to the full extent of ocular move- 
ment, a “‘tailing-off’ of the movement 
occurred (Fig. 5). Saccadic velocity was 
reduced near the end of the movement. 





limitation of abduction both to the right (right) and left (left). 
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Fig. 3 (Metz). Electro-oculography of vertical sac- 
cades from 20 degrees up to 20 degrees down ina 
patient with endocrine ophthalmopathy. Upper 
trace represents eye position, lower trace represents 
velocity. Upward saccades (U) and downward sac- 
cades (D) are both rapid (280 degrees per second 
upward and 250 degrees per second downward). 


Horizontal saccades were measured in 
ten eyes of eight patients. Abduction sac- 
cades averaged 252 degrees per second 
(range, 160 to 320 degrees per second), 
while adduction saccades averaged 266 
degrees per second (range, 200 to 330 
degrees per second). We usually found no 
difference between abduction and adduc- 
tion saccadic velocity in normal subjects. 

Results of ocular electromyography of 
the vertical rectus muscles were normal in 
two patients. Active force generation of 
the superior rectus muscle of another pa- 
tient was also within normal limits. 


DISCUSSION 


Kroll and Kuwabara?® indicated that the 
extraocular muscles were firm, rubbery, 
and enlarged in dysthyroid ocular myopa- 
thy. Histologically, interstitial edema was 
found, as welt as round cell infiltration. 
Falconer and Alexander!! reported some 


00/4 
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Fig. 4(Metz). Electro-oculography of vertical sac- 
cades ir a normal subject, 10 degrees up and 10 
degrees down. Upward and downward saccades are 
rapid and equal in velocity (250 degrees per second). 


cases with degenerative changes of the 
muscle fibers followed by increased fi- 
brous tissue replacement of degenerated 
muscle fibers. 

Kroll and Kuwabara!’ reported marked 
resistance to passive stretching, most 
prominent in the inferior and medial rec- 
ti. Jampolsky!2 indicated that these mus- 
cles were normal by direct inspection, but 
retracted markedly when severed from 
the glebe. 

Prat--Johnson!® stated that confusion 
may arise between an inferior restriction 
syncreme and a superior rectus palsy in 
dysthyroid ocular disease, particularly 
when the forced duction test is not 
obviously positive. The Hess chart mim- 
ics exectly the picture of a true paresis of 
the suverior rectus muscle. 

Several electromyography studies have 
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Fig. 5 (Metz). Electro-oculography of vertical sac- 
cades from 20 degrees up to 20 degrees down. This 
patient with endocrine ophthalmopathy could bring 
her eye to 20 degrees up only with maximal effort, 
and upgaze was limited to 10 to 12 degrees without 
maximum effort. Downward saccades (D) were rapid 
(200 degrees per second). Upward saccades were 
initially rapid (230 degrees per second for the first 35 
degrees of movement), and considerably slower for 
the last 5 degrees (40 degrees per second, see arrow). 


shown a myopathic pattern in the ex- 
traocular muscles with normal recruit- 
ment.* 1214-16 However, there some re- 
ports still describing paresis of extra- 
ocular muscles with dysthyroid myopa- 
thy.210 

Our saccadic velocity measurements 
are within normal limits, suggesting 
an absence of extraocular muscle paresis 
in patients in the noncongestive stage 
of endocrine ophthalmopathy. These 
findings, combined with a positive forced 
duction test, implicate mechanical re- 
striction as the cause of limited ocular 


rotations and strabismus. Jensen,!7 using — 


ocular electromyography, suggested that 
limited ocular motility in endocrine oph- 
thalmoplegia is not caused by myopathy, 
but by mechanical immobilization. Re- 
lease of these surgical restrictions im- 
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proves the range of ocular movements 
and reduces or eliminates strabismus.}® 
In the absence of ocular muscle paresis or 
paralysis, large recession-resection proce- 
dures or muscle transposition surgery are 
not required to achieve satisfactory re- 
sults. 

The saccades demonstrated in Figures 
3 and 5 show a slight undershoot, with a 
small corrective saccade to reach the fixa- 
tion point. This has been seen in normal 
subjects and is not considered significant 
with regard to endocrine ophthalmopa- 
thy. 

When saccades were made toward the 
limit of the range of ocular rotation, a 
decrease in velocity was noted. This may 
be caused by restriction of the antagonist 
muscle. The restriction can be stretched 
out by the force of the saccade, but does 
not release completely, thus slowing the 
saccadic movement at its end. We have 
seen this pattern in other patients with 
orbital or extraocular muscle restrictions. 
The pattern slowing becomes apparent 
only as the eye movement approaches its 
limit. It is different from paresis of an 
extraocular muscle, where the entire 
movement is slow.®7 

The velocity tracing depicts both the 
positive and negative acceleration of the 
eye movement. Figure 5 (velocity tracing) 
suggests that the positive acceleration is 
normal, while the negative acceleration 
(deceleration) is reduced. If the superior 
rectus muscle were paretic, both positive 
and negative acceleration would be 
slowed. Since this is not the case, reduc- 
tion of only the negative acceleration 
represents the effect of inferior restric- 
tion. 


SUMMARY 


We measured either vertical or horizon- 
tal saceadic eye movements, or both of 15 
patients with noncongestive, endocrine 
ophthalmopathy. All veldcity measure- 
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ments were within the normal range, 
suggesting the absence of paresis of an 
extraocular muscle. Results of ocular 
electromyography in two patients, and 
active force generation studies in one 
patient were also within normal limits. 
These findings and the positive forced 
duction test suggest a mechanical, restric- 
tive etiology for limitation of ocular 
movements and strabismus in patients 
with endocrine ophthalmopathy. 
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A TEN-YEAR STUDY OF BINOCULAR FUSION WITH 
SPECTACLES IN MONOCULAR APHAKIA 


‘ VIRGINIA LUBKIN, M.D., AND ARTHUR LINKSZ, M.D. 
: New York, New York 


In two previous papers!? we described 
21 patients with monocular aphakia, 
wearing spectacle correction, with good 
correctible vision in each eye. Study of 
the binocular and stereoscopic capacity of 
these patients with instruments designed 
to test depth perception at near, interme- 
diate, and distant ranges indicated that 14 
of the 21 adapted to the lenses. 

A brief analysis suggested two major 
impediments to binocularity: (1) the high 
anisometropic aniseikonia, and (2) the 
severe diplopia in different directions of 
gaze caused by the variable induced 
prism as the eye moves from the primary 
position. Fifty-seven cases have been 
added, making a total of 78 closely stud- 
ied since 1966. 


METHOD 


Each patient was fitted postoperatively 
with the exact correction bilaterally. A 
flexible system of temporary lenses was 
utilized, instantaneously interchange- 
able, set in special frames with the best 
possible interpupillary distances (Fig. 1). 
Prisms were affixed as needed. 

The stereopsis laboratory was as de- 
scribed in a previous paper.? 

The 78 patients were observed for de- 
grees of adaptation and for the possible 
roles played by comparative visual acuity 
of the two eyes, preoperative refractive 
error, dioptric disparity between eyes, in- 
herent binocular capacity, presence of 
phorias and phoria-tropias, age, and sex. 


From the Department of Ophthalmology, the New 
York Eye and Ear Infirmary, New York, and the 
Department of Ophthalmology, Mount Sinai School 
of Medicine, New York (Dr. Lubkin), and New York 
Medical College (Dr. Linksz). 

Reprint requests to Virginia Lubkin, M.D., 41 
Park Avenue, New York, NY 10016. 


Eikonometry was carried out on seven 
candidates. Magnifying and minifying 
telescopic doublets were added to neu- 
tralize the image-size disparities. Finally, 
we designed a new type of cataract lens 
providing minimal magnification. 

Because a true control series would 
have little meaning, we used the follow- 
ing partial controls: (1) a balance lens for 
the unoperated eye was given to 30 pa- 
tients for two to eight weeks; (2) preoper- 
ative refractions of the aphakic eyes were 
compared with a standard population se- 
ries; (3) the distribution of the cataract 
refractions was compared with a recently 
published “standard” series.® 


RESULTS 


A surprising 51% of the group (Table 1) 
found themselves, over a period of weeks 
and months, performing the daily func- 
tions of life with phakic-aphakic (P-A) 
spectacles. They were at first extremely 
conscious of the diplopia. However, hav- 
ing been instructed in angling the head to 
secure superimposition, they progressed 
from television-watching to walking 
about the house, to household tasks, and 





Fig. 1 (Lubkin and Linksz). Temporary cataract 
spectacles with interchangeable lenses. 
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TABLE 1 
DEGREE OF SUBJECTIVE ADAPTATION 








No. % 





TOTAL ADAPTATION 

Performs all functions of life 

essentially unhindered, and 

binocularly 21 
TOTAL ADAPTATION EXCEPT 
READING 

As above, but with 

monocular performance at 

reading re high vertical prism 

on downward gaze 14 
SUBTOTAL 

Maintains a few residual 

complaints, such as 

continuing to close one eye at 

curbs and steps ED 

40 51.2+5.6%* 

PARTIAL ADAPTATION 

Largely adapted, but with a 

moderate number of 

limitations; uses P-A 

spectacles constantly or 

nearly so 12 

Reasonably well adapted; 

uses P-A spectacles most of 

the time, but under protest; 

refuses contact lenses 6 


18 23.0+4.7%* 
TOTAL REJECTION OF P-A 
SPECTACLES 
Out of hand 8 
Adapted to a degree, but 
finally preferred 
Balance lens 
Contact lens 
Unoperated eye 


dD e 


20 25.7+4.9%* 


Total 78 





*At a 67% confidence interval. 


finally to venturing outdoors. Riding in 
cars and, later, even driving were man- 
ageable. The last to yield were curbs, 
steps, and reading—since all have the 
disadvantage of the increased prismatic 
disparity on downward gaze. 

Those patients who adapted fully 
(26.9%) were able to manage all kinds of 
desk work, accounting machines, typing, 
sewing, city streets, suburban and cross- 
country driving, building construction, 
and the like. At least 35 patients have 
worn the correction constantly for three 
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months to eight years. Seventeen were 
regularl= binocular even through the bi- 
focal segments. i 

From this level of adaptation on down 
to total rejection exists a spectrum of 
increasing problems of the expected 
types, sometimes with and sometimes 
without intense effort on the part of the 
patient. `- 

The adjustment to the glasses was made 
easier im four ways. 

First, the type of temporary cataract 
correction used was extraordinarily light, 
thin, and flexible, with nearly the quality 
of a trial-case lens. Fully accurate lenses 
of any strength could be installed in min- 
utes. Imterpupillary diameters available 
were 62, 64, 66, and 68 mm. Separate 
distance and near pairs were recom- 
mended initially. Accuracy of the per- 
manent prescription was assured by over- 
refraction. 

Second, the periphery of the glasses 
was covered with a ring of opaque tape to 
minim-ze the great peripheral diplopia. 
Only tae central 15- to 20-mm area was 
left open, then gradually increased as 
adaptacion improved. The patient thus 
quickly learned the critical clue, that 
diplopia was minimized by moving the 
head iastead of the eyes. 

Third, the phorias with the glasses in 
place were measured with the Maddox 
rod, aad the appropriate prism was af- 
fixed to the glasses. Even patients with 
poor vergences could begin to consolidate 
the two images and remark that “things 
were beginning to look normal” (Table 2). 

Fourth, since downward gaze for read- 
ing produces prism base up on the apha- 
kic side, of the order of 3 to 9 prism 
diopters, the following were done: a com- 
pensacing prism was irfcluded in the 
lower halves of the reading glasses, and 
patients were instructed to read in the 
most nearly horizontal position. Despite 
these aids, fully one third of those who 
regarded themselves as fully adapted to 
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TABLE 2 


ADAPTATION VS PHORIA-TROPIAS, PREOPERATIVE AND POSTOPERATIVE * 
SŘ aa aaamaamamaaaaamamamamaaamamamaaaaaooo 


3 X—XT (P D) S—ST (P D) LH or RH Reading 
Adaptation 10-15 15-25 25-50 5-10 10-20 20-30 5-20 Only No. % 
SE re A SENSE Sve SEITE SY | SE Ad ES PETE Se es eae eee eae Pla Sa 
Total (40) 

Except Reading 3 5 l 2 3 l T 3 25 67.6 

Subtotal 
Partial A + Bt (18) 1 2 3 l 0 0 1l 0 8 21.6 
Rejectors 
A + B1-2-3 (20) 0 $ l 0 0 0 2 0 4 10.8 


eee URE SNS ISLE Past in TC Ea a oe Pi AE ee ee Ds OLE eo ee en 2 BO 
* X-Xt designates exophoria-exotropia; S-St, esophoria-esotropia; PD, prism diopters; LH, left hyperphor- 


ia, and RH, right hyperphoria. 


tx? computation comparing those with phoria-tropias to those without confirms superiority of the former 


at the 2.5% level of significance. 


the P-A glasses read with one eye, usually 
unaware of the lapse from binocularity. 


DISCUSSION 


Stereopsis—The question of stereopsis 
is of great academic interest. That it exists 
for macular vision in the phakic-aphakic 
state has long been clear. What is unex- 
pected in the present series is the con- 
vincing evidence of usable environmental 
stereopsis by laboratory measurement at 
far, intermediate, and near distances, and 
also of stereopsis slowly developing and 
expanding in daily life. 

One patient noted cogently that adjust- 
ment to a unilateral contact lens and to 
the P-A spectacles differed only in degree, 
both in terms of residual size differences 
and of pulling together images that kept 
separating slightly on motion of the con- 
tact lens. 

The findings outlined in Table 3 dem- 
onstrate the correlation between adapta- 
tion and normal binocular capacity in 48 
patients: 60% were in the high adaptor 
range, only 18.7% in the rejecting group. 
This observation nullifies the skeptic as- 
sumption that individuals with monocu- 
lar aphakia who succeed with P-A specta- 
cles do so because they have no binocular 
fusion. 

Image size—The eikonometry—in it- 


self a manifestation of instrument 
stereopsis—is of special value as, to our 
knowledge, actual measurements have 
not been made before in the P-A state 
with spectacle correction (Table 4). 

The seven observations in this series 
make something of a contribution to 
thinking on aniseikonia. First, all of these 
candidates were far beyond the hypothet- 
ical 5% limit. Secondly, in this range was 
no reliable correlation between the diop- 
tric difference and the aniseikonic per- 











TABLE 3 
ADAPTATION VS BINOCULAR CAPACITY—48 
PATIENTS 
Full 
Binocular 
Adaptation Capacity 
Total 18 
Total, Except Reading 8 
Subtotal 3 
Sum = 29 or 60.4% 
Partial 
A 7 
B a 
Sum = 10 or 20.8% 
Rejectors 
4 
Bl ° 0 
B2 4 
B3 l 


Sum = 9 or 18.7% 
Total 48 





x 
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TABLE 4 i 
EIKONOMETRY 
P 
Aniseikonia Dioptric Aniseikonia Aniseikonia 3 
With P-A Difference With With A.O. With Contact . 
Patient Spectacles, P-A Spectacles Spectacles Lenses 
No. o 
Meee eee E D A DN E A EN Aa TE ATE ENE E eee 
l 16 11.75 
2 17 11.50 
3 20 13.75 
4 23 12.75 
5 23 8.75 
6 23 15.50 
7 26 12.12 20.5% 0 
Average 21 


centage. Thirdly, the degree of discomfort 
did not jibe with the degree of aniseiko- 
nia. The patient with the highest reading 
gave the premium binocular performance 
of the entire series of 78. 

Adjustment of vertex distances and 
base curves could not hope to manage 
anisometropic aniseikonia of this order. 
An attempt to equalize image size was, 
therefore, carried out with telescopic 
magnifiers of 10 to 15%. These were af- 
fixed to the temporary spectacles. They 
produced “great improvement in how real 
things looked,’ but the appearance, 
weight, and concomitant field reduction 
made them unacceptable (Fig. 2). 

In 19733 Viakovsky described a bilater- 
al double-lens system in spectacles, with 
objective and ocular, used to reduce the 
aniseikonic disparity. He stated he was 
successful in 300 cases. 

The next attempt at reducing the apha- 





Fig. 2 (Lubkin and Linksz). Magnifying and mini- 
fying doublets to reduce aniseikonia. 


kic image was the creation of a special 
thin cataract lens based upon Kesten- 
baum’s partial solution to the same prob- 
lem mever, to our knowledge, published). 
The manufacturer was requested to make 
a lens in which a 20-mm, ultrathin, 
knife-edged aphakic wafer was fused cos- 
metically to a plano base. In one such 
case, magnification was reduced on eiko- 
nomet-y from 26 to 20%. The appearance 
of the new lens was excellent, but no 
bifocal could be properly added, and each 
lens would have required custom produc- 
tion. The gain did not equal the loss, and 
the idea was abandoned (Fig. 3). 
Binocular dissociation—One would 
certaialy expect P-A glasses to be strongly 
dissociative, even more, presumably, than 
a balence lens. And so, indeed they were, 
in ten patients, producing, large vertical 





: > ~% 


Fig 3 (Lubkin and Linksz). Custom cataract lens 
designed for this project, to reduce image size. 
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deviations with manifest diplopia (Table 
2). However, both these secondary mus- 
cle imbalances, and the pre-existent pho- 
rias, yielded well to the use of Fresnel 
prisms. As adaptation proceeded, the 
strength of prism dropped to small num- 
bers or zero. 

Four patients showed a remarkable se- 
quence of events. One patient had an 
exotropia of 50 prism diopters in a dense- 
ly cataractous eye. Postoperative vision 
was 6/7.5 (20/25-2); suppression was 
good, and, of course, the P-A glasses were 
well tolerated. During the following year 
the exotropic eye steadily came in, to end 


with only 15 prism diopters of deviation 


and with beginning fusion. This phenom- 
enon was repeated by three other patients, 
one of whom developed full binocular 
fusion after 15 years of dense monocular 
cataract while wearing the P-A spectacles. 

The balance lens and relative visual 
acuity—It is remarkable that in 25 out of 
30 cases the balance lens was rejected in 
favor of the P-A spectacles, usually with 
the statement, “I’d rather see a little dou- 
ble than have my eye blind” (Table 5). 
This finding jibes with the observation 
that the best adapters tended to have the 
best vision in both eyes, and that three 
patients with early posterior subcapsular 
cataract in the unoperated eye insisted 
upon keeping the phakic pupil dilated 
with neosynephrine to improve the vision 


TABLE 5 
THE BALANCE LENS 


Part- 
Full Time Full 
Acceptance Wear Rejection 


Balance Lens 
No. of on Unoperated 
Patients Eye 


30 Worn 1?/2- 4 1 25 
8 wks ° 

47 Not offered — — — 
good vision 
in unoperated 
eye 
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from, for example, 6/24 (20/80) to 6/9 
(20/30). 

A high bilateral visual acuity correlates 
remarkably with the ability to function 
with the P-A spectacles. Table 6 shows 
that all the total adaptors had good and 
equal vision in both eyes, significant be- 
yond the 5% level. 

Other factors—Among the positive pre- 
dictive factors is relative youth. Table 7 
shows a tendency to peak in the 50s for 
the good adaptors (significant at the 5% 
level) and in the 70s for the rejectors. 
Another factor is preoperative myopia: 
Table 8 shows that individuals with high 
myopia succeeded well, though their av- 
erage dioptric disparity between eyes was 
16.8 diopters. No one with high hypero- 
pia succeeded. Correspondingly, measur- 
ing adaptation against aphakic refraction, 
there was a drift toward better perform- 
ance in the lower corrections. 

Dioptric disparity between the two eyes 
(Table 9) was, surprisingly, not a power- 
ful determinant for success or failure. 
Evidently those who can adapt will do so 
against great obstacles. Sex seems a total- 
ly neutral factor (Table 10). We compared 
the distribution of the experimental pop- 
ulation in our series with a normal distri- 
bution for adult refraction.4 The experi- 
mental group was skewed toward myopia, 
as would be expected in the cataractous 
population. (Table 11). And correspond- 
ingly, comparing the postoperative distri- 
bution curve of refractions with that for a 
standard aphakic population,® ours is 
skewed toward lower aphakic refractions 
(at the 0.001 level of significance). 

This ten-year study was undertaken, 
first, to determine the validity of Stoller- 
man’s claim that adjustment to P-A glass- 
es was possible, and secondly, to analyze 
the many factors at play. The results were 
most interesting from the’ viewpoint of 
physiological optics; but there are practi- 
cal aspects as well. Some patients finally 
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TABLE 6 























ADAPTATION VS COMPARATIVE VISUAL ACUITY IN BOTH EYES 3 
Aphakic: 6/5-6/12 (20/16-20/40) Aphakic: 6/5-6/21 (20/16-20/67) y 4 
Phakic: 6/5-6/12 (20/16-20/40) Phakic: 6/15-6/120 (20/50-20/400) 5 i 
Adaptation (No/% of 60) (No/% of 18) $ 
Total 21/35 0 4 
Except Reading 7 7 3 
Subtotal 4 l $ 
Sum and Percent 32/53 8/44 : 
Partial A + B 13/22 5/28 4 
Rejectors H 
A + Bl-2-3 15/26 5/28 t 
Sum 60 18 A 
j 
TABLE 7 F 
ADAPTATION VS AGE BY DECADES $ 
Adaptation 4th 5th 6th nhe sth 9th Sum ) 
No./% of 40 
Total j 
Total 1/2.5 4/10 13/32 10/25 10/25 2/5 40 d 
Except Reading : 4 
Subtotal 
No./% of 18 4 
Partial A + B 0/0 Wil 1/55 4/222 7/38.9 4/22.2 18 i 
No./% of 20 j 

Rejectors 0/0 2/10 5/25 4/20 7/35 2/10 20 

A + Bl-2-3 


Percent of population 33 19 944 931 31.0 10 
in each decade 





TABLE 8 
ADAPTATION VS PREOPERATIVE REFRACTIVE ERROR (SPHERICAL EQUIVALENTS) 











High Myopia Myopia Emmetrspia Hyperopia High Hyeropia 
—0.25- +1.00- 
> -—4.25 D —4.00 D 0-—+0.73 D +3.75 D > +4.00 D 

Adaptation No./% of 6 No./% of 21 No./% Æ 22 No./% of 26 No./% of 3 
Total 

Total 

Except Reading 5/83 10/48 11/58 14/54 x 0/0 

Subtotal 
Partial A+B , 1/17 5/29 4/18 7/27 1/33 
Rejectors 
A + B1-2-3 0/0 6/29 W32 5/19 2/67 
Sum ; 6 21 22 26 3 


a li o o ll 
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TABLE 9 
ADAPTATION VS DIOPTRIC DISPARITY BETWEEN BOTH EYES 
(SPHERICAL EQUIVALENTS) 
š 8-12 D 12-16 D 16-22 D 
Adaptation No/% of 50 No./% of 19 No./% of 9 
BB SS E SR A oR T I Ee T A 
Total 
Total, 
Except Reading - 28/56 8/42 4/44 
Subtotal 
Partial A + B 11/22 5/26 2/22 
Rejectors 
A + B1-2-3 11/22 6/32 3/33 
Sum 50 19 9 
Daka KENENG E TERE T2 Aite cee A M a EA E PES ly AA ere E 
prefer the spectacles even to contact lens- 
TABLE 10 es after trial (Table 12), and among those 
D ENE Sapam who cannot be persuaded to try contact 
lenses, it seems reasonable to question the 
Adaptation Female Male balance lens, 
Total SUMMARY 
25/62.5% 15/37.5% ) ; i 
are “itis $ : We studied a series of 78 patients wear- 
NEA gA +B 8144.4% 10/35.5% ing phakic-aphakic spectacles immediate- 
Rejectors ly postoperatively. Of these, 21 adapted 
A + Bl-2-3 13/65% 7/35% totally and another 19 nearly totally; eight 
Sum 46/58.9% 32/41.1% 





*This population distribution is approximately 
valid for the age group. There is no significant 
correlation with sex. 


rejected the spectacles instantly, 12 made 
a minimal adaptation; 18 were intermedi- 
ate in acceptance. 

Sex and the dioptric disparity between 
eyes were not highly determinant factors. 


TABLE 11 


A “NORMAL” DISTRIBUTION CURVE FOR ADULT REFRACTION, 
COMPARED WITH THE EXPERIMENTAL POPULATION 


—oOoOoOmOmODmPL eee 


High Myopia Myopia Emmetropia Hyperopia High Hyperopia 
—0.25- +1.00 D- 
>425: D — 4.00 D 0- +).75 D +3.75 D < +4.00 D 
No./% of 6 No./% of 21 No./% of 22 No./% of 26 No./% of 3 
ns EE ee ORD PY Seed Re a ee EIT a, NR EL an PR oe N, 
Sorsby and 
associates* 1/1 7/9 49/63 20/26 1/1 
Distribution 
in this ° 
experimental 
population* 6/8 21/27 22/28 26/33 e 3/4 


*Skewed distribution valid by x? to 0.025 level of significance. 
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TABLE 12 
FINAL FATE 








No. of Patients 


ee eee ee eee a 


P-A successes who later received contact lenses 
P-A successes who received contact lenses 
P-A failures who received contact lenses 


P-A spectacles indefinitely 

P-A alternating with balance spectacles 
Reject contact lenses for P-A spectacles 
Retain monocular contact lens indefinitely 
(2-6 yrs) 

Second cataract surgery and ended with: 


15 

4 
12 
31 
17 


Contact Lenses Spectacles 


P-A successes 
P-A partial successes 
P-A rejectors 
End with balance spectacles 
Fulltime 
Parttime 


14 
2 3 
2 3 
4 
1 





High myopic individuals tended to do 
well, those with high hyperopia did poor- 
ly. Age made a significant difference: 
those in their 50s adapted best, those in 
their 70s worst. 

High bilateral visual acuity correlated 
well with success. As for binocular capac- 
ity, of 48 with full stereopsis, 60% were in 
the high adaptor group, only 18.7% 
among the rejectors. Also, of the 40 good 
adaptors, 25 had or developed marked 
phoria-tropias, which were temporary 
and compensable. 

Eikonometry, which to our knowledge 
had not previously been measured in pa- 
tients wearing phakic-aphakic glasses. av- 
eraged 21+5% in seven cases. 

Of 30 patients wearing a balance lens 
on the unoperated eye, 25 rejected it in 
favor of the phakic-aphakic spectacles, 
stating that they preferred intermittent 
doubling to a “blind eye.” 

The positive predictive factors toward 
success are reJative youth, high bilateral 
visual acuity, good stereoscopic capacity, 
perhaps preoperative myopia, availability 


of intercLangeable temporary glasses and 
press-on prisms, and a combination of 
patience and eagerness in both patient 
and surgeon. 
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SEMICIRCULAR SKIN FLAP IN RECONSTRUCTION OF 
NONMARGINAL EYELID SKIN DEFECTS 


° ALLEN M. PUTTERMAN, M.D. 
. Chicago, Illinois 


Tenzel used a semicircular lateral can- 
thal flap technique to reconstruct colobo- 
mas of the central upper and lower eye- 
lids. A modification of this technique is 
useful in reconstructing large nonmar- 
ginal skin defects of the eyelid, without a 
skin graft. 


METHOD 


A marking pen outlines the tumor with 
an oblique ellipse (Fig. 1, top). An infra- 
lash line is drawn from the nasal aspect of 
the ellipse closest to the eyelid margin, 
across the eyelid about 2 mm from the 
eyelid margin, to 3 mm temporal to the 
lateral canthus. A semicircular line is then 
drawn beginning at the temporal aspect 
of the first line and is curved in a convex- 
up position for lower eyelid skin replace- 
ment and convex-down for upper eyelid 
defects. The most temporal aspect of the 
semicircle is slightly below the horizontal 
level of the canthus and the vertical level 
is at the temporal end of the eyebrow. 

Two percent lidocaine with epineph- 
rine is injected subcutaneously into the 
involved eyelid. A skin incision is made 
over the methylene blue-markecd lines and 
the tumor is excised. A sharp-pointed iris 
scissors undermines skin from the under- 
lying orbicularis oculi muscle temporal 
and nasal to the tumor excision site, in- 
cluding the lateral canthal semicircle. 
Dissection is facilitated and skin button- 
holing is prevented by observing the 
spread scissors blades through the trans- 
lucent skin. 

A continuous 6-0 black silk suture clos- 
es the elliptical defect, and a second su- 


From the University of Illinois Eve and Ear 
Infirmary, Chicago, Illinois. 

Reprint requests to Allen M. Putterman, M.D., 111 
N. Wabash, Chicago, IL 60602. 


ture is run continuously from nasal to 
temporal eyelid margin and over the 
semicircular area. If there is a great deal 
of tension, interrupted rather than contin- 
uous sutures are used (Fig. 1, bottom). 
Also, 4-0 black silk mattress sutures can 
be tied over cotton pledgets to relieve 
tension from areas of excessive stress. A 
light pressure dressing is applied for 24 
hours and the skin sutures are removed in 
four to five days. 


CASE REPORTS 


Case 1—A 70-year-old woman had xanthoma 
tumors involving her eyelids for 25 years. These 
were surgically resected on two occasions, 18 and 15 
years ago, but they recurred after each procedure. 
During the last few years these lesions increased in 
size and number, and the patient wanted them 
removed again. 

I first examined the patient in May 1975. She had 
multiple diffuse xanthoma tumors involving the 
nasal half of both lower eyelids and the medial and 
inferior orbital rims. This covered a 30 x 15-mm 
area in each eyelid (Fig. 2, top). She also had a 12 x 
10-mm xanthoma tumor of the temporal right 
upper eyelid as well as dermatochalasis of both 
upper eyelids and herniated orbital fat in all four 
eyelids. 

In May 1975, I performed the described technique 
on both lower eyelids. It was necessary to excise a 
large ellipse of skin and tumor involving a 15 x 
30-mm area over the medial and inferior orbital rims 
of both nasal lower eyelids. Moderate orbicularis 
oculi muscle and orbital fat infiltration of the xan- 
thoma tumors were found, and these were excised 
layer by layer until no yellowish subcutaneous de- 
posits were visible. An infralash incision was made 
from the nasal superior end of each ellipse to the 
lateral canthus and then a convex-up semicircular 
incision was made over the area temporal to each 
lateral canthus. The skin of the nose and both lower 
eyelids were undermined, and herniated orbital fat 
was excised. The wound was closed. During the 
same surgical sitting, excessive skin, herniated or- 
bital fat, and xanthoma tumors were resected 
from both upper eyelids. 

Postoperatively, no ectropion developed, and the 
patient’s appearance improved (Fig. 2, bottom). Ex- 
cessive scarring occurred at the site of the lower 
eyelid oblique incisions caused” by the extensive 
subcutaneous resection of tumor-infiltrated tissue. 
Pathologic specimens confirmed the diagnosis of 
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Fig. 1 (Putterman). Top. Temporal inferior ellipse 
of skin tumor and surrounding skin is excised. 
Infralash incision from superior point of ellipse to 
lateral canthus and then convex-up semicircle lateral 
canthal incision. Bottom, After undermining adja- 
cent skin, temporal skin flap is slid nasally to al ow 
direct closure of incision sites. Curvature of semizir- 
cular flap flattens as it is moved into defect. 


xanthoma tumors. These have not recurred 11/2 
years postoperatively. 

Case 2—An 84-year-old man had a two-year pro- 
gressive increase in size of tumors over both lower 
eyelids. 

When I first examined the patient in September 
1974, I founda 15x 12-mm tumor over the temporal 
inferior right lower eyelid and a 15x 14-mm elevat- 
ed umbilicated tumor over the central half of the left 
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Fig. 2 (Pucterman). Case 1. Top, Preoperatively, 


extensive xamthoma tumors involve the nasal one 
half of the lower eyelids along the medial and 
inferior orbital rims and temporal right upper eye- 
lid. There is dermatochalasis of both upper eyelids 
and herniated orbital fat in all four eyelids. Bottom, 
Patient's appearance after excision of skin and sub- 
cutaneous xanthoma tumors reconstructed by semi- 
circular skir flaps. Excessive skin and herniated 
orbital fat were also excised from the eyelids. 


lower eyelid (Fig. 3, top left). Biopsy specimens of 
each tumor revealed basal cell carcinoma. 

In September 1974, a section of the right lower 
eyelid, including the tumor and 5 mm of surround- 
ing skin and orbicularis oculi muscle, was excised. 
The base and the edges were examined on frozen 
sections, which indicated complete tumor excision 
(Fig. 3, top ight). The resultant defect was recon- 
structed by the described technique. An incision 
was made from the superior temporal edge of the 
excised ellipse to 3 mm temporal to the lateral 
canthus, and a convex-up semicircular skin incision 
was created. Skin was undermined and closed. 

During the same surgical sitting, a 25-mm hori- 
zontal and 18-mm vertical rectangle of full- 
thickness ceatral left lower eyelid was excised be- 
fore frozen sections revealed complete tumor resec- 
tion (Fig. 3. bottom left). This defect was recon- 
structed with a tarsal-conjunctival flap from the left 
upper eyelic and a posterior auricular skin graft. 
The flap was released six weeks postoperatively. 

The patiert has had cosmetically acceptable eye- 
lids for two years postoperatively (Fig. 3, bottom 
right). There has been no cicatricial ectropion or 
sign of tumor recurrence. A preoperative minimal 
left upper eyelid blepharoptosis has persisted post- 
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Fig. 3 (Putterman). Case 2. Top left, Patient with basal cell carcinoma involving temporal right and central 
left lower eyelids. Top right, Defect, 2.5 cm, created by excision of temporal right lower eyelid tumor and 
surrounding skin and orbicularis oculi muscle. Bottom left, Defect, 2.5 x 1.8 cm, created by excision of 
full-thickness central left lower eyelid tumor and surrounding tissue. Bottom right, Appearance after 
reconstruction of right lower eyelid by described technique and of left lower eyelid by tarsal-conjunctival 
flap from left upper eyelid and posterior auricular skin graft. 


operatively and has been slightly accentuated by 
surgery. 


DISCUSSION 


The ability to close large defects with 
this semicircular technique is based on 
the geometric principle that the distance 
in a semicircle is greater than that in a 
straight line. When the semicircular skin 
flap slides skin over the defect, the semi- 
circular curve flattens and approaches the 
configuration of a straight line. 

The technique allows coverage of skin 
defects of upper and lower eyelids that 
approach a loss of 50% of the eyelid skin. 
The surgeon may close these large defects 
without a skin graft and still avoid cicatri- 
cial ectropion. 

In Case 1, the xanthoma tumors had 
extensively infiltrated the orbicularis 
oculi muscle and orbital fat. I believed 
that unless the subcutaneous tumors were 


excised another recurrence would be in- 
evitable. 


SUMMARY 


A semicircular skin flap technique was 
used to replace large skin defects in the 
lower and upper eyelids in two patients 
who would otherwise have required free 
skin grafts. The technique was based on 
the geometric principle that the distance 
in a semicircle is greater than that in a 
straight line. The semicircular skin flap 
provided an abundance of skin with a 
small flap as the semicircle slid into the 
defect and became straighter. By tighten- 
ing skin horizontally rather than vertical- 
ly, an ectropion was avoided. 
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MIGRATION OF DONOR ENDOTHELIUM IN KERATOPLASTY 


RANDALL J. OLSON, M.D., AND JEREMY E. LEVENSON, M.D. 


Los Angeles, California 


The prognosis for corneal transplanta- 
tion in advanced Fuchs’ dystrophy and 
bullous keratopathy has improved dra- 
matically in recent years.! Our increased 
understanding of the role of the corneal 
endothelium and of methods to preserve 
it in the donor has played a vital role in 
this improvement. Nonetheless, there still 
remains the well-known clinical entity of 
late graft failures in conditions of primary 
endothelial disease. Specular microscopic 
studies of successful grafts in Fuchs’ dys- 
trophy tend to show a marked donor en- 
dothelial cell loss with time, which could 
explain these late failures.2 One explana- 
tion for this cell loss could be a spread of 
the donor endothelium onto the recipient 
side. We report the study of just such a 
phenomenon in rabbits. 


MATERIAL AND METHODS 


New Zealand white male rabbits, 2 to 3 
kg, were tranquilized with 20 mg of 
chlorpromazine, intramuscularly, and 
equithisin (chloral hydrate, 65 mg/100 
ml, pentobarbital, 15 mg/100 ml, magne- 
sium sulfate, 32 mg/100 ml, and alcohol 
9.5%) used for intravenous sedation. A 
6.5-mm central corneal button was tre- 
phined and discarded. The peripheral en- 
dothelium was either removed or severely 
traumatized by using a curette. Trial pre- 
parations showed essentially total endo- 
thelial cell loss; 0.2 ml of heparin (1,000 
w/ml) was injected in the anterior cham- 
ber to prevent undue fibrin formation. A 
6.5-mm central corneal button was tre- 
phined from a female rabbit sedated with 
intravenously administered equithesin, 


From the Department of Ophthalmology, Jules 
Stein Eye Institute, UCLA School of Medicine, Los 
Angeles, California. 

Reprint requests to Randall J. Olson, M.D., Jules 
Stein Eye Institute, UCLA School of Medicine, Los 
Angeles CA 90024. 


and the final section was made with cor- 
neal scissars. The female donor material 
was placed in position in the male eye 
with 3, 6, 9, and 12 o'clock cardinal 
sutures of interrupted 9-0 nylon placed 
with a running 10-0 nylon suture used to 
secure the graft. Injected subconjunctiv- 
ally were 20 mg of methylprednisolone 
acetate suspension and 20 mg of gentami- 
cin, and the intravenous medication was 
stopped. 

The three rabbits with transplants and 
two male and two female controls were 
observed daily. Operated eyes received a 
drop of cortisporin and 1% atropine daily 
the first week, every other day the second 
week, and then weekly. All seven animals 
were killed at 41 days with an intravenous 
overdose ef equithisin. A scratch-down 
incision through the conjunctiva and 
sclera 2 mm posterior to the corneoscleral 
limbus was made until choroid was visi- 
ble. Corneoscleral scissors were inserted 
in this opening, which was extended 360 
degrees. The cornea with scleral rim was 
pulled off the underlying uvea, immedi- 
ately placed in the Teflon bow! used for 
punching corneal buttons epithelial side 
down, and the endothelium was flooded 
with balanced salt solution. 

Working under the pool of balanced 
salt solution to avoid any drying, a 7.0- 
mm disposable trephine was used to 
punch out the donor button carefully 
with a small recipient rim. Westcott scis- 
sors were used to cut the button in half 
and the peripheral ring was cut into four 
quadrants ‘Figure). Alcohol-cleaned and 
air-dried monfrosted glass slides were 
flooded with normal saline; each of the 
individual specimens was removed from 
the Teflon plate and placed endothelial 
side down on the flooded glass slides. 
Touch preparations were prepared by fix- 
ing the tissue with forceps and using the 
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Figure (Olson and Levenson). Specimen prepara- 
tion of rabbit corneoscleral tissue. 


rounded end of the blade-breaker handle 
to push the specimen gently at each of 8 
to 12 locations. To ensure proper tech- 
nique we previously prepared over 100 
other specimens. The slides were placed 
in 95% alcohol immediately after prepa- 
ration. 

Acetic orcein stain was used according 
to published techniques? with the follow- 
ing variations: (1) Fixation was at least 48 
hours in 95% ethanol. (2) Fixed slides 
were air-dried immediately and flooded 
with acetic orcein stain for 15 minutes. (3) 
The fast green staining was omitted. 
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Counting was done with the Zeiss re- 
search binocular microscope and x 1,200 
oil immersion lens. Five strict criteria 
were used in counting the cells: (1) Only 
flat unfolded, intact cells were counted. 
(2) The chromatin had to be on the nucle- 
ar membrane. (3) The chromatin had to be 
in the same focal plane as the rest of the 
nuclear material. (4) Any nuclear folding 
invalidated the cell. (5) Morphologically 
the material had to resemble sex chroma- 
tin. 


RESULTS 


The results of the sex chromation 
counts for each grafted rabbit eye are 
shown in Table 1. In Table 2 these results 
are summated and shown with those of 
the male and female controls. A total of 
800 peripheral cells and 400 central cells 
were counted in the grafted eyes and 400 
in both the male and female controls. 
Using the chi-square method of statistical 
analysis, the number of peripheral and 
central donor endothelial cells with sex 
chromatin is significant at the .001 level 
when compared with the male control. 
This proves not only that the donor endo- 
thelium has survived, but that it can 
spread onto the recipient side in the rab- 
bit when Descemet’s membrane is denud- 


ed. 


DISCUSSION 


As early as 1888, Wagenmann* felt that 
donor corneal endothelium must survive 
after transplantation, since its removal led 


TABLE 1 


ENDOTHELIAL SEX CHROMATIN RESULTS IN THE 
INDIVIDUALLY GRAFTED RABBIT EYES 


ara eee 
wos FT(——a—aeneoeoeoeeeaeeoeaeaeooo™™ 


Rabbit No., e Central Cells 


No. With 


No. With 
Sex Chromatin 


Peripheral Cells 
Counted 


. 
a a a a ee a ee eee 


Eye Counted Sex Chromatin 
1; LES 200 23 
2, RE Not Counted 
2. LE 75 12 
3, RE 125 16 


200 11 
150 14 
250 i 22 
200 13 


— et 


Èg 


PNE E PTEE EITE 


VOL. 84, NO. 5 


TABLE 2 


FINAL RESULTS IN COUNTING SEX CHROMATIN 
IN RABBIT CORNEAL ENDOTHELIAL CELLS 


Cells No. With 
Source Counted Sex Chromatin 
Male control 400 4 
Female control 400 52 
Donor cornea 400 51 
Recipient cornea 800 60 (P > .001) 


to an opaque graft, whereas if it were 
retained, the graft stayed clear. It was not 
until 1957, however, that the first attempt 
to prove donor cell survival was reported 
by Dohlman.5 He used radioactive- 
labeled sodium sulfate (85S) to label the 
donor endothelium before transplanta- 
tion but was unable to show endothelial 
cell survival. 

In 1961 Espiritu, Kara, and Tubowitz,® 
using sex chromatin as a cellular marker 
in rabbits, showed donor endothelial sur- 
vival for at least four months. Two rab- 
bits, at five and seven months respective- 
ly, showed significant donor endothelial 
cell loss. In 1962 Polack and Smelser,” 
using tritiated thymidine as a cellular 
marker, showed rabbit donor endothelial 
cell survival for at least 12 months in 
undiminished numbers. Also in 1962, 
Hanna and Irwin,’ using tritiated thymi- 
dine, showed rabbit donor endothelial 
survival for at least 13 months. Three later 
studies reconfirmed rabbit donor endo- 
thelial survival for up to 21 months.®= 1" 

Lee, Mueller, and Trevor-Roper,!? in 
1967, reported survival of freeze-stored 
rabbit donor endothelium using sex chro- 
matin as a marker for up to 32 months. 
Bourne,!3 using rhesus monkeys, was the 
first to prove donor endothelial survival 
in primates; he used cryopreserved endo- 
thelial cells. 

Basu and Carré!4 in 1973 reported a 
human study on surgically removed un- 
successful grafts. In cases where the 


LATE CORNEAL GRAFT FAILURES 
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donor was a female and the recipient a 
male, usimg sex chromatin as a marker, 
these autaors believed there was some 
donor survival in seven of 11 unsuccess- 
ful transplants. The presence of sex chro- 
matin was thought to be direct evidence 
that the cell was female. Although this is a 
milestone study, irrefutable evidence of 
long-term human donor endothelial sur- 
vival still is lacking. Indirect evidence, 
both clinically and with specular micros- 
copy, leaves little doubt of long-term 
donor endothelial survival in successful 
grafts. 

The present study again reaffirms rabbit 
donor comeal endothelial survival. We 
have shown also that the donor endotheli- 
um can repopulate the recipient cornea 
when there is a marked deficiency of 
recipient endothelial cells. There are 
obvious pitfalls in extrapolating rabbit 
studies to man, not the least of which is 
the rabbis known corneal endothelial 
regenerative power.'® Several important 
points, however, can be made if human 
endotheliam acts in a similar manner. 
First in these conditions with widespread 
endothelial failure, such as Fuchs’ dys- 
trophy, special attention must be paid to 
donor endothelial health, as recipient 
spread must necessarily mean central en- 
dothelia! cell enlargement.'® Young do- 
nors wouid help to insure the transplanta- 
tion of the greatest number of endothelial 
cells, because the density of the central 
corneal endothelial cell decreases with 
age.!7 One might consider using a larger 
trephine consistent with good results for 
the same reason. 


SUMMARY 


In a study using a sex chromatin marker 
in rabbis, donor corneal endothelial 
spread onto the recipient side occurred in 
the face ef recipient corneal endothelial 
absence. Our technique involved two 
major departures from traditional corneal 
sex chromatin work. Rather than strip- 
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ping off Descemet’s membrane in our 
hands we found touch preparations to be 
a simpler and more reliable method of 
obtaining endothelium suitable for study. 
Even more important was the avoidance 
of drying artifact, which can appear so 
rapidly and make the interpretation of sex 
chromatin unreliable. Being able to work 
under saline solution for all but brief 
periods was therefore a real advantage. 
Acetic orcein staining, although not any 
better than buffered thiomine, was much 
easier to use. 
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PRIMARY OPEN-ANGLE GLAUCOMA AND SENSITIVITY 
TO CORTICOSTEROIDS IN VITRO 


JOHN G. SOWELL, PH.D., RALPH Z. LEVENE, M.D., $ 
JEFFREY BLOOM, M.D., AND MICHAEL BERNSTEIN, M.D. ° 
Birmingham, Alabama 


Studies suggest that patients with pri- 
mary open-angle glaucoma have an im- 
creased sensitivity to corticosteroids. 
After topical administration, the intraocu- 
lar pressure (IOP) rise is greater in pa- 
tients with primary open-angle glaucoma 
than in normal individuals.+-3 The sup- 
pression of plasma cortisol+5 and in vitro 
corticosteroid inhibition of mitogen- 
induced lymphocyte transformation sre 


also greater in primary open-angle glau- 


coma.®7 

Either the baseline pressure, or a strict- 
er adherence to the test protocol of ad- 
ministering the drops explains the greater 
IOP response in primary open-angle 
glaucoma.®® Baseline differences in plas- 
ma cortisol®!° between primary open- 
angle glaucoma and normal may affect the 
values after suppression. A greater plasma 
cortisol suppression was noted in other 
types of glaucoma and was not specific 
for primary open-angle glaucoma. 

We attempted to confirm the results of 
Bigger and associates®? who first demon- 
strated the greater corticosteroid sensitiv- 
ity in lymphocytes from primary open- 
angle glaucoma. Recently two conflicting 
reports have appeared. Foon and associ- 
ates'? confirmed the original results, 
whereas BenEzra and associates!* did 
not. 


From the Combined Program in Ophthalmolegy, 
University of Alabama in Birmingham, and Eye 
Foundation Hospital, Birmingham, Alabama. This 
study was supported in part by National Eye Irsti- 
~ tute grant 5ROLEYO1536. This study was preserted 
at the 113th annua? meeting of the American Oph- 
thalmological Society, May 30, 1977. 


Reprint requests to John G. Sowell, Ph.D., De- 


partment of Pharnfacology, Box 191, Universite of 
Alabama, Birmingham, AL 35294. 


MATERIAL AND METHODS 


We studied two separate series of pa- 
tients over age 45. In Series 1 the controls 
were paid, normal volunteers; in Series 2 
they were obtained from the eye clinic 
and the private practice of one of us 
(R.Z.L.). Series 1 consisted of 98 individ- 
uals, while Series 2 consisted of 139. 
Standard methods of clinical examination 
were employed and all charts were re- 
viewed by one of us (R.Z.L.). We used the 
following classifications: (1) Primary 
open-angle glaucoma with definite visual 
field defect. (2) Primary open-angle glau- 
coma suspect without definite visual field 
defect, but with pressure > 21 mm Hg on 
at least two occasions. (3) Normal control 
with pressure = 21 mm Hg. Systemic 
diseases and medications were noted. 
Individuals taking aspirin or corticoste- 
roids, as well as those with active neo- 
plastic disease, diabetes, or allergy to 
penicillin were excluded. 

The method used for Series 1 was the 
test tube procedure of Bigger and associ- 
ates. The method used for Series 2 was 
the microtiter procedure of Foon and 
associates.!? Prednisolone-21-PO, was 
used in Series 1. In Series 2 both 
prednisclone-21-PO, and prednisolone 
were used on the same patient. 

In both series blood was collected in 
heparinized plastic syringes between 8 
and 10 a.M. The blood was mixed with 
5% dextran and allowed to sediment in 
glass tubes for one hour et 37°C. The 
lymphoeyte-rich supernatant was centri- 
fuged at 1,000 rpm.The cell pellet was 
washed twice with phosphate buffered 
saline and the cells were suspended in 
TC-199 culture media buffered with 25 
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uM HEPES at pH 7.4. Cell preparations 
separated by this method contained 20 to 
40% lymphocytes with greater than 95% 
viability. In each series of experiments we 
ran ‘two unstimulated controls, six phy- 
tohemagglutinin-P-stimulated controls 
without corticosteroid, and quadrupli- 
cates of each corticosteroid concentration 
with phytohemagglutinin-P. 

In Series 1, suspensions of lymphocytes 
(5x 105/ml) were preincubated for one 
hour with varying concentrations of 
prednisolone-21-PO,4 dissolved in phos- 
phate buffered saline. Phytohemaggluti- 
nin-P (0.1 ml of a 1:10 dilution) was 
added and the incubation continued for 
48 hours. Tritiated thymidine (1 to 2 wCi 
in 0.1 ml, final concentrate 4 uM) was 
then added and the incubation continued 
for 16 hours. Final volume of the cultures 
was 2.7 ml. The cells were harvested on 
cellulose acetate filters; the filters were 
washed consecutively with phosphate 
buffered saline and 5% trichloroacetic 
acid and methanol. The washed filters 
were placed in scintillation vials and in- 
cubated overnight with 0.1 ml of water 
and 1.0 ml of tissue solubilizer. Toluene 
based scintillation fluid (6 g PPO and 75 
mg POPOP/liter of toluene) was added 
and the samples were counted in a liquid 
scintillation counter with a tritium effi- 
ciency of approximately 40%. 

In Series 2, cells were incubated by a 
modification of the above procedure uti- 
lizing microtiter plates. The corticoste- 
roids were prednisolone-21-PO, dis- 
solved in phosphate buffered saline, and 
an ethanolic solution of prednisolone. 
The prednisolone was dissolved in etha- 
nol and diluted with phosphate buffered 
saline so that the final concentration of 
ethanol in tht cultures was 0.5%. This 
concentration of ethanol had no effect on 
lymphocyte transformation. The follow- 
ing ingredients in phosphate buffered sa- 
line were added to the wells of the plates: 
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10 wl of a 1:10 dilution of phytohemag- 
glutinin-P, 10 wl of tritiated thymidine (2 
wCi, 2.12 wCi/nm), and 10 ul of various 
concentrations of prednisolone-21-PO, or 
prednisolone. Finally, 0.2 ml of lympho- 
cyte suspension (5 x 105 lymphocytes per 
mililiter) was added. Blanks received 
phosphate buffered saline alone in place 
of the phytohemagglutinin-P. Final vol- 
ume was 0.23 ml. The plates were covered 
with loose fitting plastic lids and incubat- 
ed at 37°C in high humidity for 64 hours. 
The cells were harvested with glass fiber 
filters. The filters were washed with phos- 
phate buffered saline, 5% trichloroacetic 
acid and methanol respectively, and 
placed in scintillation vials for counting. 
NCS, 0.1 ml and 10 ml scintillation fluid 
were added, and the samples were count- 
ed as previously described; Is9 values 
were calculated according to the method 
of Bigger and associates.® 

During the course of both series, lym- 
phocytes from groups of glaucoma pa- 
tients and normal persons were studied at 
the same time. For a given series, the lots 
of fetal calf serum and phytohemag- 
glutinin-P remained constant. 

For both series, the data were included 
only if all of the following criteria were 
met: (1) uptake of tritiated thymidine be- 
tween 2 and 10%; (2) coefficient of varia- 
tion of controls of less than 20%; (3) 
correlation coefficient of regression line 
greater than 0.75 using points falling be- 
tween 85 and 15% of control values. (P. F. 
Palmberg, M.D., oral communication, 
1974.) 

Data in these experiments were ana- 
lyzed by nonparametric methods!4 and by 
single factor analysis of variance for un- 
equal sample sizes.'5 The natural log of 
the Iso values was used to compensate for 
the distribution skew seen in all groups. 
Where probability values were stated, sig- 
nificant differences were demonstrated by 
both methods. ° 
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RESULTS 


We eliminated the data of 70% of 
the 98 individuals in Series 1 and 5% of 
the 139 individuals of Series 2. Approx- 
imately equal numbers of primary open- 
angle glaucoma patients and normal per- 
sons were eliminated. The remaining 
valid data are presented. (Figs. 1-3, and 
Table). 

In Series 1 the Iso values in the normal 
group are significantly higher than in the 
primary open-angle glaucoma group, in 
the suspects, and in the combined group 
(P<.01). The Iso values for primary open- 
angle glaucoma do not differ from those 
of suspected glaucoma. 

In Series 2, for both prednisolone-21- 
PO, and prednisolone, the Is9 values for 
normal are significantly lower than those 
of primary open-angle glaucoma, suspect- 
ed glaucoma, and the combined grcup 
(P<.01). The Iso values for primary open- 
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Fig. 1 (Sowell and associates). Series 1. Distribu- 
tion of Iso values (prednisolone-21-PO,) by category. 
Numbers represent individuals in each group. 
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Fig. 2 (Scwell and associates). Series 2. Distribu- 
tion of Isə values (prednisolone) by category. Num- 
bers represent individuals in each group. 


angle glaicoma do not differ from those 
of suspected glaucoma. Note that the mo- 
lar Iso values for prednisolone-21-PO, 
are highe- than those for prednisolone for 
all groups. Over a range of 45 to 90 years, 
age does not affect Isp values in Series 2 
(Fig. 4). 

For Series 1 the normal groups have a 
significartly higher number of whites and 
males then the primary open-angle glau- 
coma gro ips. In Series 2 the distributions 
by race and sex between normal and the 
primary epen-angle glaucoma groups are 
similar. 


DISCUSSION 


There are discrepancies among the 
studies oa lymphocyte sensitivity to corti- 
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Fig. 3 (Sowell and associates). Series 1. Distribu- 
tion of Iso values (prednisolone-21-PO4) by category. 
Numbers represent individuals in each group. 


costeroid (Fig. 5). Results are in terms of 
Iso, the corticosteroid value for 50% inhi- 
bition. A lower Iso indicates a higher 
sensitivity. BenEzra and associates? pre- 
sented percentage of inhibition for a 
given dose of corticosteroid. A greater 
inhibition indicates a greater sensitivity. 
Bigger and associates®’? found a higher 
sensitivity in primary open-angle glauco- 
ma. Their controls were normal individu- 
als classified by intraocular pressure re- 
sponse to topical corticosteroids. From 
their data one can calculate I59 percentiles 
for a clinically normal population by 
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assuming it is composed of 58% low, 36% 
moderate, and 6% high corticosteroid re- 
sponders.* Foon and associates!? and the 
present Series 1 confirm the results of 
Bigger and associates.®7 BenEzra and as- 
sociates!® found no difference in cortico- 
steroid response between primary open- 
angle glaucoma and normal. The present 
Series 2 shows a higher sensitivity in 
normal. Since we find no difference be- 
tween primary open-angle glaucoma and 
suspected glaucoma, they are combined 
(Fig. 5). 3 

The discrepancies among studies may 
be related to differences in method, pa- 
tient selection, or both. The lymphocyte 
inhibition assay is complex, with many 
potential sources of error. However, the 
comparative nature of the study should 
minimize some of these errors if the glau- 
coma group and the control group are 
tested concurrently and similarly. Apart 
from BenEzra and associates,!* the medi- 
an Is 9 values for the other studies are 
similar. Thus, the standard test tube 
method and microtiter modification can 
produce similar results. The high dose of 
corticosteroid used by BenEzra and asso- 
ciates indicates the lower sensitivity of 
their method. A small difference between 
primary open-angle glaucoma and normal 
might be missed. The present Series 1 and 
2 yield opposite results. In view of the 
lower number of patients in Series 1, we 
place more importance on the results of 
Series 2. 

Differences in patient age, sex, and race 
distribution among the various studies 
cannot explain the discrepancies in the 
results. Bigger and associates found no 
correlation between Iso and age,®7 sex,® or 
race. BenEzra and associates!* matched 
primary open-angle glaucoma and con- 
trol groups by age and sex. Foon and 
associates!” had identical matches for sex 
and race, and a close match for age, be- 
tween primary open-angle glaucoma and 
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TABLE 
CONCENTRATIONS OF PREDNISOLONE AND PREDNISOLONE-21-PHOSPHATE 
REQUIRED TO INHIBIT LYMPHOCYTE X 
Transformetion By 50% (Iso) e 
Iso Iso 
No. of Mean Age % %o Median Mean 
Persons -SEM White Male (25-75%) +SEM 
Series 1 Prednisolone-21-PO, 
Normal 11 -PAE = 100 64 12(10-13) l4. +22 
*POAG Suspected 6 Er- S5 50 34 8( 6-9) 7.9+1.5 
POAG 12 68 +3 8 25 8( 7-10) 8.5 + 0.7 
All POAG & Suspected 18 66+ 3 22 28 8( 7-10) 8.3 + 0.6 
Series 2 Prednisolone-21-PO, 
Normal 49 68 + 1 59 31 8( 5-13) 10.7 2:2 
POAG Suspected 27 70 +2 59 33 12( 7-20) 13.9 + 2.0 
POAG 52 71+1 3T 58 12( 8-20) 21.4 + 4.2 
All POAG & Suspected 79 a): 1 43 48 12( 8-19) 19.3 + 2.9 
Series 2 Prednisolone 
Normal 51 68 + 1 57 30 7( 4-11) 93.212 
POAG Suspected 27 (a 59 33 9( 6-13) 11.7 EIT 
POAG 54 thi 35 59 8( 6-15) 14.8 + 2.0 
All POAG & Suspected 81 41 21 44 48 9( 6-14) 13.4 + 1.5 
*POAG designates primary open-angle glaucema. 
normal. In Series 1 and 2 there was a close 
match for age, and in Series 2 an apprcxi- 
mate match for sex and race. 
The sources of the control groups merit 40 
attention. BenEzra and associates'® ob- % 
tained control groups from an eye clinic, x% P 
as we did in Series 2. Controls from SF a 
volunteer groups were used by Bigger 2 
s 50 
: 5 
gZ 20 405 
1201 è £ 
| y oe 
; 2 = ! 
10 p 20 
gl i l i 
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"Iso Prednisolone MxIg® 


Fig. 4 (Sowell and associates). Series 2. Plot cf all 
Iso values (prednisolone) vs age. No correlatien is 
present. 
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S 
Fig. 5 (Sowell and associates). Comparison of Iso 
values (pređnisolone-21-PO4) of Foon and associ- 
ates,!2 Bigger and associates,” and the present Series 
l and 2, Data from BenEzra and associates!’ is based 
on percentage of inhibition by dexamethasone. Bars 
represent median and 25 to 75 percentiles. 
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and associates? (P. F. Palmberg, M.D., 
written communication, March 1977.) 
and in Series 1. An approximately equal 
mix of eye clinic patients and volunteer 
control persons was used by Foon and 
associates!? (E. J. Ballintine, M.D., oral 
communication, March 1977.). Thus, the 
relative sensitivities between primary 
open-angle glaucoma and controls may 
depend in part on the source of the con- 
trol groups. However, we did not detect a 
difference between eye clinic control per- 
sons with simple refractive errors and 
those with obvious ocular disease, such as 
cataract or senile macular degeneration. 

A large variation in mitogen-induced 
lymphocyte transformation exists among 
the general population. Perhaps errors in 
random selection of individuals play a 
role in the discrepancies among the vari- 
ous studies. 


SUMMARY 


We studied corticosteroid inhibition of 
mitogen-induced lymphocyte transforma- 
tion in patients with definite or suspected 
primary open-angle glaucoma. Persons 
without glaucoma served as normal con- 
trols. We determined the value of 50% 
inhibition (Is9) in each patient from a 
dose response curve with prednisolone- 
21-PO,, or prednisolone. We disqualified 
70% of the data in Series 1, but less than 
5% in Series 2. In Series 1 the median Is, 
(M x 10-8 prednisolone-21-PO,4) was 12 
for 11 normal individuals and eight for 18 
total primary open-angle glaucoma pa- 
tients (P<.01). In Series 2, the median Iso 
was eight for 49 in normal, and 12 for 79 
total in primary open-angle glaucoma 
(P<.01). Similar results were obtained 
with prednisolone in Series 2. There was 
no difference between definite and sus- 
pected glaucoma patients. The cause of 
the discrepancy between this series and 
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other published studies is not clear. The 
source of normal control groups may be 
a factor. 
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LOCALIZED AMYLOIDOSIS OF THE ORBIT 
AND UPPER RESPIRATORY TRACT 


M. I. KAISER-KUPFER, M.D., K.P.W.J. McADAM, M.R.C.P., . 


AND T. KUWABARA, M.D. 


Bethesda, Maryland 


Localized amyloidosis of the conjuncti- 
va and eyelids!~® has been described 
only in adults, except for a 16-year-old 
white boy who had a history of earlier 
injury to the conjunctiva? Primary local- 
ized amyloid disease also occurs in the 
larynx, palate, and other structures of zhe 
upper respiratory tract.°-!° Localized oc- 
ular amyloidosis and respiratory amy_oi- 
dosis have been assumed to be distinct 
entities.1! Our purpose is to present an 
unusual case of amyloid disease of the 
upper respiratory tract, the palate, the 
lacrimal sac, and the conjunctiva in an 
otherwise healthy child, and to discuss 
the histopathology and electron micros- 
copy of this case in terms of the pathogen- 
esis of amyloid. 


CASE REPORT 


A 9-year-old white girl was admitted here and her 
case was diagnosed as primary amyloidosis. 

The patient had been in excellent health except for 
the complaint of frequent head congestion, without 
a definite allergic component, and a 1'/2-year history 
of frequent tonsillitis. In September 1975, she de- 
veloped a hoarse voice, and then a left dacryocystitis 
with swelling and redness of the periorbital tissues. 
X-ray film revealed bilateral maxillary sinusitis, 
which responded well to systemic antibiotics. The 
redness surrounding the left eye disappeared, but 
the swelling remained over the lacrimal sac. Beeause 
of continuing hoarseness, the nose and throat were 
examined and results indicated abnormal tissue at 
the left inferior meatus extending to the midturbin- 
ate level. This tissue was excised; it bled easily. On 
laryngoscopy, multiple, friable, papillomatous le- 
sions were seen primarily on the left, extending from 
the anterior commissure to the junction of the mid- 
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dle and antezior third of the vocal cords. A mass was 
aspirated amd examined histopathologically; amy- 
loid was revealed with positive Congo red staining. 

A small growth was noted in the medial inner 
canthus cf the left eye accompanied by increased 
tearing, and a conjunctival biopsy was performed. 
The biopsy site bled profusely. Histopathologic 
examination revealed amyloid, although Congo red 
stain was net used. Because of increased tearing of 
the left eye, an enlargement of the mass in the inner 
canthus, and evidence of amyloid in the upper 
respiratory tract, the patient was referred in March 
1976 for evaluation of possible systemic involve- 
ment. 

The patieat’s mother, age 37, had had a follicular 
carcinoma ef the thyroid removed surgically. The 
patient has four sisters, all of whom are healthy 
except for the youngest who has a congenital foot 
deformity. 

The petient had a left esotropia with amblyopia 
detected at 3 years of age; treatment with patching 
and glasses resulted in recovery of normal vision in 
the left eve after one year. 

Results o general physical examination were nor- 
mal, with positive findings only on the ocular exami- 
nation. Visaal acuity was R.E.: 6/7.5 (20/25) with 
+1.00 +2.50 x 120 degrees; and L.E.: 6/9 (20/30) 
with +1.25 +2.75 x75 degrees. Exophthalmometer 
readings with a base of 85 were 12 in both eyes. 
There was a 10-prism-diopter esotropia at near, and 
no limitaticn of movement in any field of gaze. The 
right eye had prominent corneal nerves and a heavy 
Schwalbe’s line. On the left, was a firm, nodular 
mass involving the inner aspect of the nasal bridge 
medial to tae inner canthus, and extending into the 
lower and upper eyelids to the level of the orbital 
rim. Protruding from the inner canthus was a sub- 
conjunctival, fleshy, reddish mass extending be- 
neath the globe, and filling the lower fornix (Fig. 1). 
The lower .unctum appeared open, but was pushed 
away from the globe by the mass. There was pooling 
of tears, but no overflow. Fluorescein instilled in the 
left contumctival sac was not detected in the left 
nostril. The left eye had prominent corneal nerves 
and a prominent Schwalbe’s line. 

Computed axial tomography revealed an increase 
in the distance between the nose and the left eye, 
and a B-scan demonstrated a mass nasal to the left 
eye not extending posterior to tĦe equator. Orbital 
tomogram: and routine roentgenograms of the optic 
foramina were normal. Thorough physical examina- 
tion failed to indicate amyloid elsewhere in the 
body. 

Because the appearance of the left eye and adnexa 
was cosmetically acceptable, the patient was re- 
leased for observation. By May 1976 the mass had 
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Fig. 1 (Kaiser-Kupfer, McAdam, and Kuwabara). 
Left eye in March 1976. A subconjunctival fleshy 
mass was noted filling the lower fornix and protrud- 
ing from the inner canthus. 


moderately increased, and it was visible in the inner 
canthus (Fig. 2). There was no limitation of eye 
movement, and a rectal biopsy showed no evidence 
of amyloid. 

In August 1976, the patient had a tonsillectomy; 
the tonsillar tissue did not contain amyloid. One 
month later, a lesion that had appeared on the hard 
palate was excised and was reported to contain 
amyloid. The patient was readmitted here in Octo- 
ber 1976; the size of the left orbita! lesion was 
markedly increased, filling the entire area of the 
inner canthus (Fig. 3). Because of the poor cosmetic 
appearance, excessive tearing, and repeated dacryo- 
cystitis, the patient underwent resection of the orbit- 
al mass in the inner canthal and lower fornix region 
on Nov. 19, 1976. After conjunctival incision, the 
tumor mass was wiped with a toothpick swab from 
adjacent tissue with minimal bleeding. Exploration 
of the lacrimal sac demonstrated obstruction by 
amyloid. A dacryocystorhinostomy was performed. 
Biopsy of material from the lacrimal sac area was 
taken. The postoperative course was benign with a 
good cosmetic result although some abnormal tissue 
remained beneath the right upper eyelid in the inner 
canthal area. 
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Fig. 2 (Kaiser-Kupfer, McAdam, and Kuwabara). 
Left eye in May 1976. The mass has increased in 
size. 
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Left eye in October 1976. Further increase in size 
with the mass filling the entire inner canthus. 


RESULTS 


The yellowish soft tissues taken 
from the inferior fornix and the lacrimal 
sac zone of the left eye were fixed in a 4% 
glutaraldehyde solution in 0.15 M phos- 
phate buffer (pH 7.2) at room temperature 
for about three hours. Small pieces were 
exised from several parts of the tissue and 
postfixed in a 1% osmium tetroxide solu- 
tion in the same buffer for one hour, 
dehydrated in ethyl alcohol, and embed- 
ded in an epoxy resin. Sections cut at 0.5 
um were stained with toluidine blue and 
examined by light microscopy. Ultrathin 
sections were stained with uranyl acetate 
and lead citrate, and examined by elec- 
tron microscopy. The remaining tissue 
was embedded in paraffin and sections 
were examined histologically after stain- 
ing with hematoxylin-eosin, PAS reac- 
tion, crystal violet, and Congo red. 

Histologic examination revealed that 
the accumulated substance was a homo- 
geneous extracellular material staining 
moderately well with eosin, negatively 
with PAS, and positively with Congo 
red and crystal violet (Figs. 4 and 5). Un- 
der cross polarized light, the substance 
showed a greenish birefringence in Con- 
go red stained sections (Fig. 5). Crys- 
tal violet staining showed a purplish red 
metachromasia. These histologic findings 
are characteristic of amyloid. 
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Fig. 4 (Kaiser-Kupfer, McAdam, and Kuwabara). 
The conjunctiva is markedly thickened because of 
accumulation of the amyloid substance 
(hematoxylin-eosin, X 100). Inset, The epithelium of 
the fornix is normal. No thickening of the subepithe- 
lial tissue is noted (toluiding blue, x400). 


The conjunctival epithelium was nor- 
mal and the basement membrane was not 
thickened (Fig. 4). Distribution of the 
blood and lymph vessels was normal. The 
accumulated amyloid did not show any 
specific pattern corresponding to the cells 
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or blood vessels in the conjunctiva (Fig. 
6). However, the amyloid was divided 
into small masses and surrounded by 
cells in a dendritic configuration (F ig. 6, 
bottom). Except for the inflamed lacrimal! 
sac zone, the tissue was normal. Only 
small numbers of lymphocytes, plasma 
cells, mast cells, and giant cells were 
present. 

Electron microscopy revealed that the 
amyloid substance consisted of fine fi- 
brils measuring about 10 nm in width, 
and about 1 to 2 p in length (Fig. 7). Each 
fibril was relatively straight and made of a 
few finer filaments. The densely and ran- 
domly accumulated fibrils formed masses 
of various sizes in the subepithelial tissue 
and were divided by the connective tis- 
sue, blood vessels, and dendritic cells. 
However, no increase of collagen fibers 
was notec in the subepithelial tissue. The 
basal lamina of the epithelium appeared 
normal and no filamentous proliferation 
was noted. The basal lamina of the blood 
capillary formed multiple layers, but 
there was a clear space between the vessel 
wall and the amyloid substance (Fig. 8). 

The dendritic cells dividing the amy- 


Fig. 5 (Kaiser-Kupfer, McAdam, 
and Kuwabara). Left, The amyloid 
substance takes a moderate staining 
with Congo red. Right, Brilliant 
greenish birefringence is demon- 
strated when the section is exam- 
ined under cross-polarized light 
(x 250). 
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Fig. 6 (Kaiser-Kupfer, McAdam, and Kuwabara). 
Top, The amyloid substance deposits extracellu- 
ularly. No increase of the connective tissue or blood 
vessels is demonstrated. Only a small number of 
lymphocytes, plasma cells and histiocytes are pres- 
ent. Bottom, Enlargement of the lower portion of 
top figure. The amyloid is divided into small masses 
which are surrounded by certain cells (epoxy section, 
toluidine blue; top, x250; bottom, x400). 


loid deposit into smaller masses were 
specifically examined. These cells had a 
few long processes closely surrounding 
the amyloid substance (Fig. 9). They had 
a finely filamentous matrix and contained 
a moderate number of small round mito- 
chondria, weH-developed Golgi appara- 
tus, and enlarged, rough endoplasmic re- 
ticulum. The basic appearance and distri- 
bution of these cells were similar to those 
of the conjunctival fibrocytes. The den- 
dritic cells often formed numerous fine 
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projections with amyloid fibrils attached 


to the cell membrane in this serrated zone 
(Figs. 9 and 10). 


DISCUSSION 


Recent worldwide investigations are be- 
ginning to unravel the mechanism of the 
pathogenesis of amyloidosis. 

Glenner and Page!! defined amyloi- 
dogenic proteins as proteins that readily 
form amyloid fibrils under suitable con- 
ditions, either in vivo or in vitro. At least 
three major classes of proteins are known 
to give rise to fibrils having the B-pleated 
sheet conformation and the distinctive 
physicochemical properties of amyloid 
fibrils.12 The first fibril precursors identi- 
fied were fragments of immunoglobulins, 
occurring in patients with plasma cell 
dyscrasias, myeloma, and primary amy- 
loidosis.1* The second type of amyloid 
protein occurs in patients with secondary 
amyloidosis in which the fibrils are com- 
posed of a nonimmunoglobulin protein, 
known as amyloid A or AA protein.'4 
The third broad group of amyloid fibril 
proteins are those arising from cells of 
neuroendocrine origin, in which fibrils 
are thought to originate from peptide hor- 
mones or their precursors.!® Thus, the 
amyloid associated with medullary cell 
carcinoma of the thyroid is derived from 
procalcitonin.’® Furthermore, fibrils in- 
distinguishable from amyloid fibrils have 
been created in vitro from insulin and 
glucagon, in addition to Bence Jones pro- 
teins.+? 

Localized, as opposed to systemic amy- 
loidosis, refers to situations when amy- 
loid deposits are confined to a tumor or to 
a single organ system. The endocrine tu- 
mors, such as insulinoma, glucagonoma, 
gastinoma, calcitoninoma, and the like, 
may produce local amyloid deposits at the 
site of the primary tumor or its metastases 
but do not cause systemic amyloidosis. 
Localized amyloidosis Has been de- 
scribed in many sites, including the brain 
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Fig. 7 (Kaiser-Kupfer, McAdam, and Kuwahara). The amylcid substance consists of fine filaments. 
Collagen fibers are shown as negatively stained fibers (79,200) 


(senile plaques), the skin (lichen amyloi- 
doses), the bladder and urinary tract, the 
lungs and respiratory tract, around the 
orbit, the heart, and the larynx. Thus, 
amyloidosis is the generic name for a 
group of conditions characterized by an 
alteration in chemical-structural confor- 
mation of normally innocuous precursor 
proteins to form insoluble protein fibrils 


t 
Dee rE! hota £ IK, A r . 
s - Det ` Te ae ie i E é 2 oa 


Fig. 8 (Kaiser-Kupfer, McAdam, and Kuwabara). A blood capillary shows multilayered basal laminae. 


having a fB-pleated sheet conforma- 
tion.!!+1$ 

We caa enly hypothesize about the pos- 
sible precursor protein of the amyloid in 
this patien=. The local deposits of amyloid 
fibrils were beneath the epithelial base- 
ment membrane. Although some local 
plasma cel's were identified, there was no 


evidence for a plasmacytoma. There was 
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Amyloid substance is not closely attached to the vessel wall (x6,80(). 
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Fig. 9 (Kaiser-Kupfer, McAdam, and Kuwabara). A small mass of amyloid is surrounded by processes of a 
cell. The cytoplasm shows fine projections at several locations (arrows) (x5,800). 
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no M-component in serum or in concen- identified as the major fibril protein in 
trated urine, nor any evidence for system- one case of localized, nodular, pulmonary 
ic amyloidosis. amyloidosis,!® but there is no evidence 

Immunoglobulin fragments have been about the origin of local amyloid deposits 
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Fig. 10 (Kaiser-Kupfer, McAdam, and Kuwabara). A close attachment of amyloid filaments is demonstrat- 
ed at the crypts of cell processes (x79,200). 
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in trachea, larynx, pharynx, or orbit. Local 
deposits have been reported in the upper 
air passages® and in the orbit.® However, 
to our knowledge, the present case is the 
first reported instance of localized amy- 
loid deposits associated with epithelial 
surfaces of several parts of the orbital 
adnexae and the upper respiratory tract 
(conjunctiva, lacrimal sac, palate, and lar- 
ynx). These findings suggest a common 
origin of orbital and upper respiratory 
“epithelial amyloid.” A recent case of 
localized amyloid deposits of the upper 
air passages, associated with macular amy- 
loidosis of the skin, is the only previous 
example of localized amyloid deposits in 
association with an epithelial surface.?° 

The patient’s recurrent tonsillitis may 
have caused recurrent local production of 
the precursor of the AA protein, an acute 
phase reactant.?! Tissue sections were ex- 
amined by a modified Romhanyi meth- 
od,2? but the amyloid did not exhibit the 
sensitivity to potassium permanganate 
characteristic of amyloid A protein. No 
amyloid was seen in the tonsillectomy 
specimen, which showed chronic inflam- 
matory changes. 

Thus, it seems the amyloid in this pa- 
tient resulted from the secretion of a dis- 
tinct protein by a single cell type, either 
associated with the epithelial basement 
membrane, or in the subepithelial stroma. 

The aggregations of amyloid fibrils 
were surrounded by the processes of den- 
dritic cells compatabile in appearance 
with reticuloendothelial cells. Normal 
subconjunctival connective tissue con- 
tains a moderate number of reticuloendo- 
thelial cells, although distinguishing 
them from true fibroblasts is difficult. 
These cells also demonstrated an abun- 
dance of cytoplasmic invaginations, the 
crypts of which were packed with tufts of 
amyloid fibrils. Similar wire, brush-like 
attachment of amyloid fibrils has been 
described in Kupffer cells of the liver,?* 
and in reticuloendothelial cells of the 
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spleen in experimental mouse amyloido- 
sis, as well as in tissue culture of 
amyloid-ferming cells.” Occasionally, 
these dendritic cells contained intracellu- 
lar masses of amyloid fibrils, as previous- 
ly reported.2*#25 Since these cells contain a 
small number of lysosomes, the amyloid 
fibrils present within the cell are probably 
not a result of phagocytosis. Rather, the 
intracellular masses of amyloid fibrils, 
together wth the tufts of amyloid fibrils 
packed into the cytoplasmic invagina- 
tions of certain cells, suggest localized 
production of amyloid fibrils by these 
cells. Whether the amyloid fibrils in this 
case resulted from increased production 
of the precursor, abnormal amino acid 
sequence of the precursor, or inadequate 
catabolic processing of the precursor is 
unknown. 


SUMMARY 


A 9-year-eld girl had amyloidosis of the 
tissue in the left inferior nasal meatus, in 
the vocal cords, and involving the in- 
ner aspect ef the nasal bridge medial to 
the inner canthus, and extending into the 
upper and lewer eyelids to the level of the 
orbital rims The hard palate developed 
an amyloid mass, and the orbital mass 
increased in size and had to be excised. 
Amyloid deposits associated with epithe- 
lial surfaces in several parts of the orbital 
adnexae and upper respiratory tract sug- 
gested that subepithelial amyloid depos- 
its were secreted by a single cell type, 
either associated with epithelial basement 
membranes or in subepithelial stroma. 
Electron microscopic examination of the 
conjunctival tissue resulted in the identi- 
fication of a cell in intimate contact with 
the aggregations of amyloid fibrils, con- 
taining intracellular masses of amyloid 
fibrils, and having tufts of amyloid fibrils 
packed into its cytoplasmic invagina- 
tions. These morphologic characteristics 
suggested the possibility of localized syn- 
thesis of amyloid fibrils by these cells. 
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SCLERAL INVOLVEMENT IN SYMPTOMATIC PORPHYRIA 


L. C. CHUMBLEY, M.D. 


Salisbury, Rhodesia 


Scleral involvement in porphyria is 
rare. This paper reports scleral involve- 
ment in two patients with the symptomat- 
ic type of porphyria. 


CASE REPORTS 


Case 1—A 45-year-old black man came here com- 
plaining of deterioration in the vision of both eyes 
over several years. During this time, he had passed 
dark urine periodically. He had a long history of 
excessive consumption (about a gallon daily) of 
traditional African tribal beer. 

Visual acuity was R.E.: 6/18 (20/60); L.E.: 6/60 
(20/200). The left eve showed two separate areas on 
the sclera beginning at the corneoscleral limbus, 
about 7 x 5 mm in size, of moderately advanced 
scleral resorption and thinning; the subjacent uveal 
pigment was visible. The lesions were located in the 
3 o'clock and 9 o’clock meridians. An area of mini- 
mally tender, brawny scleritis was present in the 
inferior temporal quandrant of the anterior sclera 
from the corneoscleral limbus to the fornix. The 
right eye showed a single nasal lesion of scleromala- 
cia perforans identical in size, location, and appear- 
ance to those present in the left eye. 

Treatment with atropine and topical antibiotics 
was begun. One month later a new scleral ulcer was 
beginning temporally in the right eye, while the 
brawny scleritis in the left eye had spread to the 
entire temporal half of the globe anteriorly. A course 
of oral corticosteroids was then given. Despite this 
treatment, brawny scleritis in the left eye spread all 
around the globe anteriorly, and the cornea became 
thick and hazy. One percent prednisolone acetate 
was administered topically every hour; three bi 
weekly subconjunctival injections of methylpred- 
nisolone acetate (40 mg) were given. After three 
months the scleritis was gone, and the areas of 
scleromalacia perforans were stable. A mild anterior 
uveitis persisted in the left eye, and was treated with 
topical atropine and prednisolone. 

Six months later, the scleral ulcerative lesions 
appeared stable. However, a complicated cataract 
was developing in the left eye. Three months later 
the scleral ulcer in the nasal area of the left eye was 
much more extensive, with advanced thinning of 
scleral tissue. The patient refused an overlay graft 
operation. 

The patient was not seen again until four years 
later (five years after first examination); at that time 
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the left eye was totally destroyed by phthisis bulbi 
which resulted from a perforation. Visual acuity was 
R.E.: 6/18 (20/60), L.E.: no light perception. The 
right eye manifested areas of moderately advanced 
scleral resorption about 9 x 5 mm in size, extending 
about 1 mm onto the cornea at the 3 o'clock and 9 
o'clock meridians; blue-brown uveal pigment was 
visible. 

In addition to the ocular findings, physical exami- 
nation revealed classic porphyric skin changes: 
There was depigmentation of skin on the dorsa of 
both hands, hyperpigmentation along with depig- 
mented scars in exposed areas on the face and neck, 
and cutaneous scarring and nail deformities of all 


fingers. Blood pressure was 210/110 with cardio- - 


megaly and a heaving cardiac impulse at the apex. A 
firm, nontender, sharp liver edge was palpated three 
finger-breadths below the right costal margin. The 
spleen was not palpated and no ascites was noted. 
Electrocardiographic examination revealed occa- 
sional premature ventricular contractions. A blood 
test for rheumatoid factor was negative. At no time 
were signs or symptoms of rheumatoid arthritis 
apparent. Test results for leprosy were negative. 
Urine samp es all showed a high concentration of 
porphyrins, but stool tests did not reveal porphyrins. 

The patient left the hospital before further testing 
could be done. The treatment begun consisted of 
antihypertersive and vitamin therapy and measures 
to reduce exposure to sunlight. An attempt to obtain 
follow-up information about this patient’s condition 
was unsuccesstul. 

Case 2—A 57-year-old black man complained of 
gradual onset of abdominal distension for two 
weeks, and discomfort in the right hypochondrium 
for one week. He had a long history of excessive 
consumption of commercially brewed beer. For 
several years he had passed red urine. 

Visual acuity was R.E.: 6/12 (20/40), L.E.: 6/18 
(20/60). The right eye showed an area of marked 
scleral resorptien temporally (8 x 5 mm), encroach- 
ing 2 mm onto the cornea in the 9 o’clock meridian 
(Fig. 1); the uvea was brown and almost completely 
bared at its thinnest distal aspect, bluish uveal 
pigment was just anterior to this. At the corneoscle- 
ral limbus in the 3 o’clock meridian an early lesion 
was evident, and the peripheral cornea manifested 
numerous waite-tan nonrefractile crystals in Bow- 
man’s region and in the superficial stroma. The left 
eye had a similar appearance (Fig. 2) and a large 
temporal lesion extending 1.5 mm onto the thinning 
cornea. The cornea showed opacification in Bow- 
man’s region and in the superficial stroma, as well as 
an intervening clear area, and a lamella of opacifica- 
tion in the deep posterior stromal area. Ocular 
examination with an ultraviolet lamp showed pink 
fluorescence around the edges of the ulcers and in an 
arc at the inferior corneoscleral limbus (Fig. 3). 
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Fig. 1 (Chumbley). Case 2. Right eye of patient 
with scleromalacia perforans and symptomatic por- 
phyria. 





i alt 
Fig. 2 (Chumbley). Case 2. Left eye of same 
patient as in Figure 1. 
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Fig. 3 (Chumbley). Schema of distribution of pink 
fluorescence seen by filtered ultraviolet light in right 
eye of Case 2. 
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General physical examination revealed classic 
porphyric skin changes: hyperpigmented skin com- 
bined with depigmented scars on the exposed areas 
of face and neck, extensive dystrophy of the nails of 
the fingers, and depigmented scars on the dorsa of 
the hands. The patient was febrile with a tempera- 
ture of 39°C. Pulse was regular at 120 beats per 
minute. The abdomen was distended with ascites, 
and a hard, nodular, liver edge was barely palpated. 
The spleen was not palpated. 

Laboratory studies gave the following results: 
hemoglobin, 9.5 g/100 ml; sodium, 118 mEq/l; 
potassium, 3.2 mEq/l; chloride, 90 mEq/l; bicarbon- 
ate, 26 mEq/l]; total protein, 7.9 g/100 ml; albumin/ 
globulin ratio, 0.6/1.0; total bilirubin, 4/6 mg/100 ml 
with 3.8 mg/100 ml conjugated; alkaline phospha- 
tase, 22 King-Armstrong units; serum glutamicox- 
aloacetic transaminase, 145 IU/l; and serum 
glutamic-pyruvic transaminase, 210 IU/l. Alpha fe- 
toprotein determination test was negative. The urine 
was red and contained both urobilinogen and biliru- 
bin, as well as coproporphyrin, uroporphyrin, and a 
smal! amount of porphobilinogen. Tests for stool 
prophyrin were negative. An analysis of ascitic fluid 
showed no malignant cells. Blood cultures were 
negative, as were microscopic studies for malarial 
parasites. 

The patient was treated with parenteral antibiotics 
and became afebrile. A scleral graft operation was 
advised for the ocular lesions. The patient devel- 
oped recurrence of abdominal pain and became 
acutely febrile again. Administration of antibiotics 
was resumed; although the jaundice temporarily 
increased, the temperature soon became normal. A 
liver biopsy was advised, and the patient left the 
hospital to consider whether or not he should under- 
go the examination. Treatment on discharge consist- 
ed of vitamin K, diuretics, a course of oral antibiot- 
ics and B-complex vitamins, and measures to reduce 
exposure to sunlight. 

The patient did not return, and attempts at a 
follow-up study were not successful. 


DISCUSSION 


There are three major types of porphyr- 
ia which affect adults: the Swedish type 
(intermittent acute porphyria), the South 
African type (porphyria variegata), and 
the symptomatic or idiosyncratic type 
(Waldenstrém’s porphyria cutanea tarda 
svmptomatica). The Swedish type does 
not produce skin manifestation.! Typical 
porphyric skin sensitivity in adults, there- 
fore, may result from either symptomatic 
porphyria, or porphyria variegata. The 
rare congenital form (erythropoietica con- 
genita) is demonstrated early in infancy 
or childhood by skin reactions, anemia, 
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splenomegaly, and high porphyrin con- 
tent in the stool. Symptomatic cutaneous 
porphyria can be distinguished chemical- 
ly from the South African type of genetic 
porphyria (porphyria variegata) because 
the symptomatic type produces a much 
higher porphyrin level in the urine, but 
little or no increase in stool porphyrin.? 
By contrast, there is nearly always a high 
excretion of porphyrin in the stool in 
patients with porphyria variegata.” 

Clearly, on both clinical and laboratory 
grounds, the two cases reported here are 
examples of symptomatic porphyria. This 
nonfamiliar disturbance of porphyrin me- 
tabolism is associated with impaired liver 
function because of excessive consump- 
tion of alcohol;* cirrhotic changes are 
often apparent on biopsy examination of 
the liver.» Symptomatic porphyria is com- 
mon among the Bantu people of South 
Africa and Rhodesia.® 

Scleromalacia perforans isa rare com- 
plication of the congenital porphyria and 
of the two adult cutaneous (porphyria 
variegata and porphyria symptomatica) 
forms of porphyria. Kuhnt? and Duran? 
each described one case of scleromalacia 
occurring with congenital porphyria. 
Their patients each had an eye with a 
single punched-out resorptive scleral 
ulcer between the corneoscleral limbus 
and the lateral rectus insertion, Further- 
more, the fellow eye in one patient was 
destroyed with complete leukoma. Gar- 
rod? described one case of a patient who 
had congenital porphyria, and an adher- 
ent leukoma resulting from an acute cor- 
neal perforation associated with an attack 
of acute photosensitivity. 

The first description of scleromalacia 
perforans in symptomatic porphyria was 
of a 67-year-old Argentinian man de- 
scribed by Urrets-Zavalia and associ- 
ates.!° Their patient had painless, torpid, 
bilateral, symmetrical, circumscribed 
scleral lesions. The lesions were milder 
than those reported here, with less resorp- 
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tion, and no visibility of the underlying 
uvea. A biopsy of one lesion showed 
hyaline degeneration and calcification, 
without cellular elements. Malbran ,and 
Manzitti!! reported a case of a 48-year-old 
man with an enlarged, tender liver and 
abundant urinary porphyrin excretion; in 
one eye just beneath the epithelium, crys- 
tals were seen in the anterior corneal 
stroma. This corneal change resembles 
that of Case 2 in this report. 

Barnes and Boshoft!? performed an ex- 
tensive study of ocular lesions in por- 
phyria. They found conjunctival changes 
in 15% of 84 patients with porphyria; 
scleromalacia perforans was seen in two 
of the 84. Unfortunately, no information 
about porphyrin chemistry was given for 
them. One patient, a 50-year-old white 
South African woman, may have had ei- 
ther porphyria variegata or symptomatic 
porphyria. The other patient, a 30-year- 
old black woman, had a resorptive ulcer 
on the sclera between the corneoscleral 
limbus and lateral rectus insertion ex- 
tending onto the cornea. An old corneal 
leukoma remained from a previous corne- 
al ulceration. 

The appearance of scleromalacia per- 
forans lesions in both patients reported 
here resembles that described in earlier 
reports.’ '2 The ulcers are located on the 
anterior selera in the horizontal meridi- 
ans, extending to contiguous limbal and 
peripheral corneal tissue. Slow progres- 
sion is measured over months to years. 
The thinning can become extreme; as 
Case 1 illustrates, this may progress to 
perforation and destruction of the eye. 
The involvement is usually bilateral, and 
may be either symmetrical or asymmetri- 
cal and asynchronous. As Case 2 and the 
case of Malbran and Manzitti!! illustrate, 
there may be crystals in the corneal sub- 
stance. The nature of these crystals is not 
presently known. 

Case 1l also demonstrated brawny scle- 
ritis in one eye which proved to be a 
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major therapeutic problem. The condition 
was resolved after six months of intensive 
corticosteroid therapy. Sometimes seen 
with rheumatoid arthritis, brawny scleri- 
tis can occur as a primary condition; it has 
not been described previously in por- 
phyria of any type. 

What is the pathogenesis of scleromala- 
cia perforans in symptomatic porphyria? 
The photosensitizing activity of porphyr- 
ia is probably related to the intense fluo- 
rescence of porphyrins, since both are 
produced most effectively by longwave 
ultraviolet radiation of about 400 u wave- 
length.!® The ocular lesions are found 
principally in the interpalpebral fissure 
area. The pink fluorescence of affected 
scleral tissues observed in my second 
patient has not been reported before, 
though fluorescence of both bones and 
teeth was reported in a case of congenital 
erythropoietic porphyria.'* In a postmor- 
tem pathologic study, Wolter and associ- 
ates!® found primary red fluorescence in 
the vitreous and retina (especially in the 
retinal capillaries, as well as in the larger 
retinal vessels) of a patient with the 
Swedish form of acute intermittent por- 
phyria (without external ocular involve- 
ment). Sevel and Burger!® demonstrated, 
by thin-layer chromatography, the pres- 
ence of uroporphyrin and 7-carboxyl por- 
phyrin in the necrotic sclera of a patient 
with cutaneous porphyria; the result of 
examination by fluorescent microscopy of 
the involved sclera was negative. This 
suggests that an oxidative or photochemi- 
cal reaction at the site of injury could 
exert an injurious effect on scleral tissue. 

Treatment for the scleral lesions in por- 
phyria must begin with proper medical 
management of hepatic disease and asso- 
ciated conditions, and include abstinence 
from alcohol. Furthermore, rigid meas- 
ures must be imposed concerning the 
avoidance of solar exposure. Wearing a 
broad-brimmed hat and dark sunglasses 
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is mandatory. Brawny scleritis should be 
treated intensively with corticosteroids. 
In patients with either the Swedish or the 
South African genetic varieties of por- 
phyria, attacks may be precipitated by 
barbiturates; but patients with sympto- 
matic porphyria may be given barbitu- 
rates safely. 

Treatment of scleral lesions by overlay 
grafting has been reported for patients 
with scleromalacia perforans occurring 
with rheumatoid arthritis,!7 but not for 
those with porphyria. 


SUMMARY 


Scleromalacia perforans and sympto- 
matic porphyria occurred in two men, 
aged 45 and 57 years respectively. In Case 
1, a lesion in one eye progressed to perfo- 
ration and destruction of the eye. The 
same eye had previously sustained an 
attack of brawny scleritis, which respond- 
ed to six months of corticosteroid treat- 
ment. In both eyes in Case 2, the scleral 
ulcers and an inferior area of perilimbal 
sclera exhibited pink fluorescence under 
ultraviolet light. The corneas were 
thinned peripherally, had numerous crys- 
tals in Bowman’s region, and deep stro- 
mal lamellar opacification. Both patients 
had porphyric skin manifestations, dark 
urine containing high porphyrin concen- 
tration, and advanced hepatic dysfunc- 
tion. 
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A NEW TECHNIQUE FOR 
FLUORESCEIN CONFERENCES 


WILLIAM C. NYBERG 
AND 
WILLIAM E. BENSON, M.D. 
Philadelphia, Pennsylvania 


We have devised an inexpensive, time- 
saving technique for simultaneous pro- 
jection of the fine detail and the progres- 
sion of a fluorescein angiogram. 

For showing fine detail in positive tone, 
as in fluorescein projected as white (Fig- 
ure, center), we made a film strip from the 
original camera negatives. The negatives 
were fed through a Bowens Illumitran 
slide copier at right angles into the body 
of a Nikon camera, which was loaded 
with a four-foot strip of Eastman fine- 
grain, release-positive film. Before load- 
ing the film, we marked it so that expo- 
sures started at a known point. 

We adjusted magnification to give the 
required “half-frame” (18 x 24 mm) im- 
age size. All the odd numbered negatives 
were then exposed. The camera advanced 
the normal “double frame” distance of 
eight sprocket holes between each expo- 
sure. This left an unexposed area of 
one half-frame, on which the even num- 
bered negatives were photographed. The 
film was then reloaded four sprocket 
holes (one half-frame) in advance of the 
mark on the film. As the film made its 
second trip through the camera, the even 
numbered negatives fell neatly on the 
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Figure (Nyberg). A fluorescein conference. Left to 
right, A contact sheet of the study, the projection of 
the film strip, and a color slide of the fundus. 


previously unexposed sections in perfect 
order, 

At the fluorescein conference, we pro- 
jected color slides of the fundus on a 
white wall for reference (Figure, right). 
With an x-ray projector, we projected a 
10 x 12-inch contact sheet of the fluores- 
cein study on another wall to show pro- 
gression of the study (Figure, left). Using 
a Kodak film strip adaptor mounted on a 
carousel projector, we then projected the 
film strip on a central screen. 

The film costs about 30 cents. Exposure 
of an entire fluorescein angiogram takes 
íve to ten minutes. Time is saved because 
film strips can be developed along with 
original fluorescein angiography nega- 
tives in Kodak D-19 developer. Moreover, 
unlike the preparation of 35-mm slides of 
individual fluorescein photographs, no 
additional time is spent selecting, mount- 
ing, labeling, arranging, and filing. 


SUMMARY 


We used a technique for preparing a 
positive tone reproduction film strip from 
the original negative photographs of a 
fluorescein angiogram. This inexpensive 
technique drastically redyces the prepa- 
ration time for a fluorescein conference, 
without sacrificing quality projection of 
the fluorescein angiogram. 
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‘ESTING OF BELL’S PHENOMENON BY 
TRANSOCULAR TRANSCUTANEOUS 


TRANSILLUMINATION 


SAMUEL W. COHEN, M.D., 
WILLIAM BANKO, AND 
ABRAHAM ZERYKIER, M.D. 
New York, New York 


Bell’s phenomenon is a nociceptive re- 
flex consisting of the upward and outward 
rotation of the eyes when forcible efforts 
are made to close the eyelids. A few 
normal individuals exhibit a paradoxical 
Bell’s phenomenon in which either total 
failure of ocular rotation, downward rota- 
tion (inverse Bell’s phenomenon), or side- 
ways rotation (perverse Bell’s phenome- 
non) occurs. The presence of a Bell's 
phenomenon in individuals who cannot 
voluntarily elevate their eyes usually in- 
dicates the lesion is supranuclear. 

Rotation of the globe on forced closure 
of the eyelids is often difficult to visualize 
especially if a patient is uncooperative cr 
the Bell’s phenomenon is rapid, or if the 
upper or lower eyelid covers the cornea. 
Our simple technique to aid in visualiz- 
ing the globe movements consists of plac- 
ing the tip of a brightly lit transillumine- 
tor or penlight firmly against the outer 
canthus (the nozzle attached to a Welch- 
Allyn pocket light is satisfactory). This 
transilluminates the globe and the pupil. 
In a darkened room, the glow of the 
transilluminated pupil shines through the 
closed eyelid, making it possible to deter- 
mine the position of the globe from the 
position of the pupil (Figure). This same 
technique can be used on sleeping indi- 
viduals to determine the positions and 
movements of the eyeballs, without dis- 
turbing the position of the eyelids. The 
transillumination of the globe “tags” the 


From Jewish Hospital and Medical Center, (Drs. 
Cohen and Zerykier, Mr. Banko), Brooklyn, and 
New York Medical College (Dr. Cohen), New York, 
NewYork. 

Reprint requests to Samuel W. Cohen, M.D., 522 
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Figure (Coken, Ba 
of transocular transcutaneous transillumination in 
testing of Bells phenomenon of left eye. Top, Glow 
of pupil with eyelids open. Bottom, Glow of pupil 
transmitted through closed eyelids indicating up- 
ward-outwerd rotation of left globe. 


nko, and Zerykier). Technique 


pupil throvgh the closed eyelid, which 
gives the position of the eyeball. 

In cases of blepharochalazis or of eye- 
lid skin redundancy, gentle stretching of 
the eyelid skin outward and upward will 
help transmit the pupillary glow. In pa- 
tients with darkly pigmented skin, the 
pocket light transilluminator may not be 
sufficient. It is then necessary to resort to 
a more intense illumination source witha 
fiber-opties “cold” cable such as the 
fiber-opties LS-2* system, which pro- 
vides “cold light” up to 14,000 lumens. 


SUMMARY 


To assess Bell’s phenomenon, as well 
as the posicions of the eyeball during 
sleep, the tip of a brightly lit transillumi- 
nator or penlight may be placed firmly 
against the outer canthus to transillumi- 
nate the globe. In a darkened room, the 
transilluminated pupil glows through the 


closed eyelid, making it possible to deter- 


mine the pasition of the globe from the 
position of the pupil. 


*This instrument is available from Surgical De- 
sign Corporatien, 2405 Jackson Ave., Long Island 
City, NY 1110L 
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MODIFICATION OF THE 
INDIRECT OPHTHALMOSCOPIC 
CONDENSING LENS 


. ALLEN Z. VERNE, M.D., AND 
GILBERT W. CLEASBY, M.D. 


San Francisco, Califomia 


Since the improvement and populariza- 
tion of Schepens’! indirect ophthalmo- 
scope, it has proved an indispensable tool 
in performing a complete ophthalmologi- 
cal examination. Various viewing lenses 
may be used, including the 14-diopter 
lens, the 20-diopter lens, and the 30- 
diopter lens. These lenses may be diffi- 
cult to position properly for an optimum 
view of the fundus. We modified a con- 
densing lens to facilitate lens positioning 
and manipulation during the course of 
the indirect ophthalmoseopie examina- 
tion. 


MATERIAL AND METHODS 


The desired lens is ordered from an 
optical company with the following in- 
structions: the lens is to be removed from 
its ring, and a 5-mm “nasal cut” is to be 
made on the lens (Fig. 1). 


DISCUSSION 


High power condensing lenses give 
less magnification, less depth percep- 
tion,? and are often difficult to position. 
But these lenses are frequently valuable 
because they provide a larger field of 
view. A larger viewing area is important 
in examining a lesion too large to see 
completely with a lower powered con- 
densing lense. Viewing a larger area of 
the patients fundus makes it easier to 
evaluate pathological and anatomical re- 
lationships. 


From the Department of Ophthalmology, Presby- 
terian Hospital of Pacific Medical Center, San Fran- 
cisco, California. 

Reprint requests to Gilbert W. Cleasby, M.D., 
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5mm 


Fig. 1 (Verne and Cleasby). Diagram illustrating 
the 5-mm nasal cut. 


The stronger condensing lenses, which 
are held closer to the eye, are frequently 
difficult to position. This is especially 





Fig. 2 (Verne and Cleasby). Indirect condensing 
lens after removal of the ring, showing the 5-mm 
. 
nasal cut. 


VOL. 84, NO. 5 


true in patients with large noses or re- 
cessed eyes, or both. Removal of the 
lens-retaining ring enhances one’s ability 
to position the lens properly, but th:s 
alone may not be sufficient. A 5-mm nasal 
cut, in addition to removing the retaining 
ring (Fig. 2), allows for more effective 
lense positioning. The nasal cut also 
makes lens manipulation easier because 
the flat surface facilitates grasping. Add'- 
tionally, removal of the lens-retaining 
ring permits more effective cleaning and 
sterilization in the operating room. 
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SUMMARY 


Removal of the lens retaining ring in 
conjunction with a 5-mm “nasal cut” is an 
easy, inexpensive way to facilitate opti- 
mum positioning and thus improve the 
efficacy cf the indirect ophthalmoscopic 
examination. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


THIRTEENTH ANNUAL BASCOM 
PALMER EYE INSTITUTE 
RESIDENTS DAYS MEETING 


The 13th Annual Residents? Days 
Meeting of the Bascom Palmer Eye Insti- 
tute was held at the Key Biscayne Hotel, 
Key Biscayne, Florida, June 10-12, 1977. 
The first session, devoted to vitreous- 
retina, was moderated by John Clarkson. 
Daniel Eichenbaum described four cases 
of endophthalmitis managed with vitrec- 
tomy and intravitreal antibiotics. Final 
visual outcomes of the patients ranged 
from 6/75 (20/25) to 6/21 (20/70). Early 
vitrectomy was believed useful in pre- 
venting retinal and corneal damage from 
bacterial infections. 

Ronald G. Michels presented a series 
of 134 cases of eyes with proliferative 
diabetic retinopathy that underwent vi- 
trectomy. Vision improved in 65%, re- 
mained the same in 16%, and decreased 
in 19%. The indications for vitrectomy in 
diabetics are persistent vitreous hemor- 
rhage, traction retinal detachment involv- 
ing the macula, progressive fibrovascular 
proliferation, and early rubeosis iridis 
with vitreous hemorrhage, to allow pan- 
retinal photocoagulation. 

Gary W. Abrams, Trexler M. Topping, 
and Robert Machemer studied double 
perforating injuries in the posterior seg- 
ment in rabbit eyes. They found that early 
transvitreal fibrous proliferation was pre- 
sent within four days after injury, and 
occurred on a scaffold of vitreous. Vitrec- 
tomy, when performed within two weeks 
after the injury, effectively prevented or 
stopped transvitreal proliferation. 

Nikolov Zakov and Mary Lou Lewis 
studied preoperative iris fluorescein angi- 
ography on 34 diabetic patients who un- 
derwent vitrectomy. Of 24 patients with- 


out clinically apparent rubeosis, 23 
showed evidence of rubeosis. Patients 
with unequivocal rubeosis had a 65% 
incidence of postoperative neovascular 
glaucoma, thus isolating them as a high 
risk group. The visual outcome of pa- 
tients developing neovascular glaucoma 
was poor. Iris fluorescein angiography 
was a useful prognostic factor in diabetic 
patients being considered for vitrectomy. 

Nelson Redfern studied rabbit skin fi- 
broblasts that were grown in vitro as a 
model to simulate fibroblast proliferation 
over the retina causing massive perireti- 
nal proliferation (MPP). One half were 
treated with varying concentrations of 
dexamethasone, and one half were used 
as a control. Marked inhibition of fibro- 
blast growth occurred with concentra- 
tions above 250 mcg/ml. 

Richard A. Lewis presented three cases 
of blue cone monochromasy. All of the 
patients had poor vision, nystagmus, stra- 
bismus, X-chromosome-linked recessive 
inheritance, and dyschromatopsia. The 
signs and symptoms of these three pa- 
tients were consistent with those in pub- 
lished reports. 

Jack O. Sipperly investigated the his- 
tology of iatrogenically induced commo- 
tio retinae in owl monkeys. He concluded 
that the opacity in commotio retinae rep- 
resents disrupted photoreceptors, there is 
no extracellular edema, visual loss may 
result from permanent loss of photorecep- 
tors, and the retinal pigment epithelial 
response is similar to other forms of reti- 
nal injury. 

Vesna G. Sutija studied the effects of 
sinusoidally modulated stimuli that flick- 
ered rapidly on cats. He concluded that 
processing of temporal contrasts is not 
functionally independent from the pro- 
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cessing of spatial contrasts in the cat 
retinal ganglion cells. 

Harvey Zalaznick reviewed 35 cases of 
senile macular holes. With a follow-up 
period of two to ten years, the vision 
remained stable in 54%, decreased in 
37%, and improved in 9%. One half of the 
patients had visual acuity better than 6/60 
(20/200). Eleven percent of the macular 
holes were bilateral. No retinal detach- 
ments occurred from any macular hole. 
The cause of macular holes is still ob- 
scure. 

Brooks McCuen evaluated 102 eyes of 
patients with macular epiretinal mem- 
branes. The various causes were idiopath- 
ic, retinal detachment surgery, vitreous 
inflammatory disease, cataract extraction, 
and senile macular choroidal degenera- 
tion. Visual acuities remained stable in 
50% of the cases, decreased in 25% of the 
cases, and increased in 25% of the cases. 

Louis Lobes studied 63 cases of macu- 
lar pucker among 857 patients who had 
undergone retinal detachment surgery. 
Important risk factors seemed to be pre- 
operative vision of less than 6/15 (20/50), 
preoperative presence of rolled edges, star 
folds, equatorial ridges, reoperations, 
choroidal hemorrhage, age (past 30 years). 
Vitreous loss and vitreous hemorrhage do 
not seem to be important risk factors. 

Victor Curtin moderated the session 
devoted to diseases of the retina and cho- 
roid. C. P. Wilkinson reviewed 71 cases of 
retinal detachment following phacoemul- 
sification. 48% occurred within the first 
six months after surgery; 15% were asso- 
ciated with vitreous loss; and 98% had 
ruptured posterior capsules. The reattach- 
ment rate was 90%. Difficulties encoun- 
tered during scleral buckling procedures 
included corneal opacities, retained lens 
material, opacification of the posterior 
capsule, and the presence of an intraocu- 
lar lens. é 

Don Nicholson and Victor Curtin pre- 
sented 19 cases of retinal detachment 
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with intraocular lens. They compared 
them to an age-matched control group of 
115 patients who had undergone cataract 
extraction without intraocular lenses. 
Successful reattachment was achieved in 
79% of patients with the intraocular lens 
vs 94% of the controls. Final visual acu- 
ity was greater than 6/60 (20/200) in 27% 
with intraccular lenses, and 54% of the 
controls. 

Froncie Gutman discussed a case of 
acute angleclosure glaucoma following a 
routine scleral buckling procedure. The 
presumed mechanism was occlusion of 
the vortex vein secondary to the scleral 
buckle. This patient developed corneal 
edema, iris atrophy, peripheral anterior 
synechiae, and a cataract. Ina second case 
presented an angle-closure attack devel- 
oped 48 ho ars after a routine scleral buck- 
ling procecure; however, this patient had 
his buckle replaced anterior to the vortex 
veins. This patient did well, with early 
resolution ef his angle-closure glaucoma, 
and developed no associated complica- 
tions. 

Mary Loa Lewis presented five cases of 
sympatheti> ophthalmia. The fluorescein 
angiographic findings were correlated 
with the histopathologic findings. One 
patient was undergoing antimetabolite 
therapy. 

R. Kennen Guerry and J. Donald M. 
Gass repor-ed four cases of osteomas of 
the choroic. Characteristic features are a 
circumscribed mass in the posterior pole 
with multifocal vascular channels on the 
surface staining with fluorescein; there 
are no cystic changes in the overlying 
retina (whoch is a differentiating point 
from choreidal hemangiomas); and an 
associated neovascular membrane and 
disciform scar are present in the macula. 
Three of these cases were diagnosed by 
ultrasound and computed tomographic 
scan, and cne by histology (the eye hav- 
ing been enucleated with the presumptive 
diagnosis cf malignant melanoma). 
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Jose Berrocal described his experience 
with a new wide-angle “fish-eye” contact 
lens for fundus examination and photoco- 
agylation. He noticed significant glare 
from the aspheric front surface, a reduc- 
tion in the depth of field, and a reduction 
in the working distance at the slit lamp. 
The only advantage of the lens seems to 
be the 90-degree field found helpful in 
peripheral retinal ablation in diabetics. 

Jeffrey Odell discussed several patients 
with retinitis pigmentosa whose symp- 
toms did not develop until after the age of 
60. Most patients had stable vision, and 
did not suffer from significant visual loss. 
If progression were to occur, it appeared 
early in the course of the disease. Poor 
prognostic signs included early visual 
field loss, difficulty with reading, and 
poor central vision. 

Bruce H. Becker studied ten men and 
three women with idiopathic paracentral 
retinal telangiectasis. The patients noted 
visual loss, or metamorphopsia in one or 
both eyes in the fifth decade of life. Oph- 
thalmoscopy revealed subtle parafoveal 
retinal telangiectasis, localized edema, 
circinate retinopathy, and cystoid macu- 
lar edema. Laser photocoagulation was 
indicated for progressive visual loss 
caused by increasing edema and exuda- 
tion. Only one of three patients treated 
improved. Most patients have required no 
treatment. 

Bertrand M. Anz found the incidence of 
retrolental fibroplasia (RLF) developing 
in premature infants with birth weights 
under 1,500 g to be 28%; for those whose 
birth weight was under 1,000 g, the inci- 
dence was 59%. There was a direct corre- 
lation between the hours that the infants 
received oxygen and the development of 
RLF. Those infants who did develop 
RLF had a high incidence of other neona- 
tal problems, the most common being 
respiratory. 

George Blankenship discussed the new 
National Diabetic Retinopathy Vitrec- 
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tomy Study. The two questions the study 
hopes to answer are: (1) What is the role 
of vitrectomy in diabetic eyes with hem- 
orrhage? (2) What is the role of early 
vitrectomy in severe proliferative diabetic 
retinopathy? All practicing ophthalmolo- 
gists with patients who could fit into this 
study are urged to refer their patients to 
the closest participating center. 

Joel Glaser moderated the neuro- 
ophthalmology section. Jonathan D. 
Trobe and Joel S. Glaser presented a 
series of 14 patients with unilateral oph- 
thalmoplegia due to a mass lesion of the 
cavernous sinus. Six patients had cavern- 
ous meningiomas, and eight patients had 
cavernous aneurysms. All meningiomas 
demonstrated painless, insidiously pro- 
gressive partial nerve palsies, as did half 
of the aneurysms. The remaining aneu- 
rysms were characterized by painful 
acute episodes. Pharmacologic pupillary 
tests failed to confirm a coexisting Hor- 
ners syndrome in the majority of cases 
with anisocoria. Although plain skull 
x-ray films may be normal or misinter- 
preted, bone tomograms, computed axial 
tomography, radionuclide scan, and cere- 
bral angiography established the diagno- 
sis in all cases. Craniotomy is advised in 
cavernous meningiomas only if the visual 
pathways or brain stem are compromised. 
Intractable pain appears to be the only 
distinct indication for intervention with 
cavernous aneurysms. 

Larry J. Parker presented a case of a 
malignant pituitary adenoma extending 
into the nasopharynx, ethmoid sinus, left 
anterior fossa, and left orbit. Orbital ex- 
tension rarely seen with pituitary tumors 
is usually associated with malignant his- 
tologic characteristic. 

Baird S. Grimson reviewed 50 cases of 
homonymous hemianopias and found the 
cause in 37 to be vascular, neoplastic in 
nine, and traumatic in four. Computed 
tomography was useful in diagnosing the 
cause. 


VOL. 84, NO. 5 


Robert Osher presented three cases of 
aqueductal stenosis, one of which had a 
bitemporal hemianopia (secondary to chi- 
asmal compression), one with a binasal 
field defect (probably secondary to optic 
atrophy), and one with a homonymous 
field defect (secondary to tract involve- 
ment). 

Ruben Salinas-Garcia reported his 
findings in eight patients with binasal 
field defects. Two cases were secondary 
to ischemic optic neuropathy, one was a 
residual of open-angle glaucoma, one was 
caused by bilateral optic pits, one was a 
result of retinitis pigmentosa, one was 
caused by bilateral optic nerve drusen, 
and two were secondary to congenital 
hydrocephalus. 

David A. Newsome analyzed the pupil- 
lary responses in 93 patients with senile 
macular choroidal degeneration with dis- 
ciform lesions in at least one eye. Of these 
patients, 28 exhibited an afferent defect in 
one eye. None had clinically observable 
optic atrophy. 

Joseph R. Zahn determined the charac- 
teristics of horizontal eye movements 
elicited by auditory and visual stimuli. 
He found that the eye movements elicited 
by auditory stimuli were slowed, slightly 
less accurate, and for small gaze angles 
required more time to be initiated than 
visually elicited eye movements. 

Bernard H. Doft discussed the case of a 
21-year-old patient who had macrosquare 
wave jerks that disappeared when one eye 
was covered and on convergence. It was 
associated with downbeat nystagmus anda 
subclinical bilateral internuclear opthal- 
moplegia. This patient was presumed to 
have cerebellar disease, and was sympto- 
matically relieved with a 4-diopter base- 
out prism over both eyes. 

Larry Able,.L. F. Dell’Osso, and R. B. 
Daroff described an analog computer 
model of the, brain stem fast eye move- 
ments subsystem. The model is capable 
of stimulating normal saccades or various 
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defects, and producing gaze-evoked nys- 
tagmus resembling that seen clinically. 

Steven Hirsch presented four patients 
with central corneal ulcers secondary to 
rheumatoid arthritis. The possible causes 
of these alcers, including collaginase, 
were discissed. These central ulcers, 
were contrasted with the marginal fur- 
rows more commonly seen in rheumatoid 
arthritis. 

J. Harold Stanley described a 26-year- 
old womar with von Hippel-Lindau dis- 
ease who had no light perception in either 
eye. Both eyes were markedly enlarged, 
staphylomatous, and filled entirely by 
massive imraocular angiomas. One eye 
also had a large intraocular aneurysm. 

Mark J. Daily and Joel S. Glaser dis- 
cussed three cases of orbital metastases of 
breast scirrhous carcinoma. All of the 
patients had “wooden-like eyelids” that 
could not be elevated, eyelid edema and 
erythema, and enophthalmos. 

Richard Forster moderated the session 
that represented an ophthalmic potpourri. 
Ronald Klem discussed a patient with a 
carotid-cavemnous sinus fistula that was 
present for aine years. The patient devel- 
oped a serous detachment of the retina. 
Fluorescein angiography revealed latent, 
splotchy filling of the choroidal circula- 
tion. 

Robert W. Knighton did an experiment 
injecting low doses of 10% saline or water 
into the third ventricle of an animal 
model to determine if the change in intra- 
ocular pressure was related to a severed 
vs. nonsevered optic nerve. He found that 
severing the optic nerve made no differ- 
ence on the effect of the intraocular pres- 
sure. 

Charles C. Barr and Don H. Nicholson 
reviewed 38 2ases of small choroidal mel- 
anomas. Two 18-year-old patients had 
died of metastatic disease after a six-year 
follow-up. 

Emanuel Newmark presented a clinical 
pathological zase report of a patient with 
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an anterior segment melanoma that had 
masqueraded for seven years as glaucoma 
seeondary to iridocyclitis. The histopath- 
ology revealed a ring-type ciliary body 
malignant melanoma with choroidal and 
extrascleral extension. 

Henry Gelender discussed his results 
with Papanicolaou smears on 22 eyes 
with external ocular tumors. He found a 
high correlation between the smear cytol- 
ogy and the presence of a premalignant or 
malignant state. 

Malcolm Luxenberg, Norman I. Meyer, 
Leon R. Gross, and Charles L. Lutcher 
presented two cases of hypopyons secon- 
dary to iris and choroidal infiltration by 
leukemic infiltrates. Both cases were 
treated with radiation (400 rads), with 
rapid resolution of the hypopyon. The 
hypopyons were characterized by being 
freely mobile and associated with elevat- 
ed intraocular pressure. 

John McBeath discussed the results of 
his study using the limulus lysate assay 
on material obtained in cases of endoph- 
thalmitis and keratitis. He believes the 
test is a rapid means of determining 
whether or not the etiologic agent is a 
gram-negative bacteria. 

Michael Cobo studied the intravitreal 
clearance of gentamicin in rabbit eyes 
that were either sterile or previously in- 
fected with Staphylococcus aureus. He 
compared phakic and aphakic eyes. In the 
sterile group, the half-life of phakic eyes 
was 32 hours, and that of the aphakic eyes 
12 hours. In the infected group, the half- 
life of phakic eyes was 19 hours, and 
aphakic eyes 14 hours. 

Thomas Liesegang studied M-K modi- 
fied tissue culture media and concluded 
that organisms can survive in M-K media 
without antibiotics; penicillin-G is not 
useful at 4°C; gentamicin is effective at 
4°C; M-K media should be inspected be- 
fore use; and culturing techniques must 
consider the presence of antibiotics in the 
media. 
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Ira G. Weiner and Norman Sanders 
presented three patients who had blind 
eyes with unsightly corneal scars and 
strabismus. They were each treated with a 
combined conjunctival flap and horizon- 
tal muscle surgery. A contact lens with a 
painted-on iris and pupil were used for 
cosmesis, with successful aesthetic results. 

William B. Stewart and Richard R. Ten- 
zel discussed 40 patients each of whom 
had a semi-circle flap technique used for 
reconstruction of the lateral canthus mus- 
cle. Advantages cited were as follows: 
Tissues need not be mobilized from other 
parts of the body; the palpebral fissure 
need not be closed. 

Jonathan Herschler moderated the 
meeting devoted to cataracts and glauco- 
ma. 

Robert C. Welsh discussed how the 
new M.I.R.A. A-scan seems to be useful 
in determining the power preoperatively 
for pseudophakos. 

Norman Jaffe, David Light, Henry 
Clayman, and Daniel Eichenbaum also 
discussed the use of the A-scan in con- 
junction with K-readings in determining 
the power of the pseudophakos, and 
found an average error of 1.09 diopters in 
200 cases. They compared final visual 
outcomes of 500 patients with routine 
intracapsular cataract extraction and 500 
patients with Binkhorst intraocular lens 
implants. The final visual acuity was 
6/12 (20/40) or better in 88% of the rou- 
tine cataract extractions, and 89% with 
the intraocular lens. The overall retinal 
detachment rate in routine cataract extrac- 
tion was 1.74% and in those with the 
pseudophakos was 0.46%. 

Nikolov Zakov, Edward Norton, and 
Norman Jaffe discussed the ongoing 
long-term prospective study on the inci- 
dence of cystoid macular. edema in pa- 
tients with routine cataract extraction, as 
compared with patients with intraocular 
lenses. Extracapsular two-loop Binkhorst 
implants appeared to have a significantly 
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lower incidence of cystoid macular 
edema than either the intracapsular tech- 
nique or intracapsular with four-loop 
Binkhorst implant. More extracapsular 
implants, however, may be necessary to 
establish statistical significance. 

Steven E. Civiletto reviewed eight 
cases of epithelial cysts and seven cases 
of epithelial downgrowth. He concluded 
that excision was the best treatment for 
epithelial cysts. No form of surgical inter- 
vention improved the ultimate visual 
prognosis for epithelial downgrowth. 

Garth A. Taylor presented his results of 
removing the running 10-0 Ethilon suture 
in 28 eyes of patients that had undergone 
penetrating keratoplasty, measuring the 
corneal curvatures before and after suture 
removal. He believed the longer sutures 
remained in place, the smaller the change 
was found in K-readings. No statistically 
significant visual improvement was 
found after late removal of the running 
10-0 Ethilon suture. 

Harry Quigley discussed the electron 
microscopic findings of cornea and iris 
tissue from a patient with Chandler’s syn- 
drome. A retrocorneal fibrous membrane 
that extended over the iris was probably 
produced by metaplastic corneal endo- 
thelium. Proliferation of endothelium 
over the anterior chamber angle and the 
iris may play a role in the glaucoma and 
iris hole formation seen in this syndrome. 

Joseph Singer, Ralph Kirsch, Oscar Le- 
vine, and Howard London presented 
what they believe to be a new clinical 
sign of the pseudoexfoliation syndrome. 
They examined 100 patients with the 
pseudoexfoliation syndrome and found 
20% to have white deposits on the endo- 
thelial surface that were usually located 
centrally or inferocentrally. These depos- 
its were usually small and of variable 
quantity. 3 

Walter Bundy and John Mallonee dis- 
cussed the preliminary results of the com- 
prehensive review of the trabeculectomy 
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experience of the faculty and staff ser- 
vices at the Bascom Palmer Eye Institute 
and Miami Veterans Administration Hos- 
pital. ; 

James P. Truitt and Walter Bundy pre- 
sented 26 patients who had congenital 
cataracts and had undergone lens aspira- 
tion. Underlying causes were found in 
seven patients (five rubella, one Down’s 
syndrome, one a product of a mother with 
hypertension); 42% had final visual acui- 
ties of 6/30 20/100) or better. The age at 
diagnosis, other physical abnormalities, 
and other ocular abnormalities were also 
discussed. 

Richard Forster discussed his experi- 
ence with his first 19 phacoemulsifica- 
tions. Six eyes had inadvertent capsular 
rupture, one eye required a secondary 
capsulotomy, and two eyes developed 
corneal edema. Ten eyes had a final visual 
acuity of 6/S (20/30) or better, four were 
6/12 to 6/18 (20/40 to 20/60), one was 6/21 
(20/70), and four were worse than 6/60 
(20/200). Amblyopia, macular disease, 
and one case of corneal edema accounted 
for the acuities of less than 6/60 (20/200). 

At the conclusion of the meeting, grate- 
ful appreciation was offered to Lee Duff- 
ner for the time he invested in organizing 
the 13th Annual Residents’ Days Meeting 
of the Baseorn Palmer Eye Institute. 

J. HAROLD STANLEY 


TENTH BIENNIAL PUPIL 
SYMPOSIUM 


The Tenth Biennial Pupil Symposium, 
hosted by Gad Hakeren, was held at 
Queens College in Flushing, New York, 
on June 10 ard 11, 1977. 

An ophthalmologist (S° Miller, Iowa 
City) showed how to produce edge-light 
pupillary oscillations at the slit lamp and 
how to time them with a stop watch: a test 
which may prove to be useful as an office 
substitute for the visual-evoked response 
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since the oscillations are slower in pa- 
tients with optic nerve dysfunction. 

A neuro-ophthalmologist (R. Bell, 
Kingston, Ontario) described four pa- 
tierits with a clean-cut tract hemianopia 
and good vision in each eye who had a 
relative afferent pupillary defect in the 
eye with the temporal field loss and mid- 
nasal optic atrophy. Reasons were given 
for expecting this afferent pupillary de- 
fect to be present in all such cases. 

A neuro-ophthalmologist from Toronto 
(J. Czarnecki) showed a film of the 
strange activity of the iris sphincter in 
aberrant regeneration of the third nerve. 

A group from the Iowa City Depart- 
ment of Ophthalmology (S. Thompson, R. 
Bell, P. Bourgon, E. Meek) presented pa- 
pers on Adie’s syndrome with new infor- 
mation on several aspects of this condition. 

A pharmacologist from London (S. A. 
Smith) demonstrated both in a human 
subject and in vitro that arecoline is a 
more potent cholinergic drug than pilo- 
carpine, that it penetrates the cornea more 
rapidly and that it has a shorter duration 
of action. She also made it clear that 
methacholine has a particularly difficult 
time getting through the cornea, and 
when it does, unlike pilocarpine and are- 
coline, it is vulnerable to cholinesterases 
in the aqueous. Methacholine is not a 
good miotic, and in doses sufficient to 
constrict a normal pupil it “burns and 
stings.” If one were to choose a drug to 
demonstrate cholinergic supersensitivity 
in Adie’s syndrome, methacholine would 
be one of the worst and arecoline one of 
the best. 

A clinical pharmacologist (P. Turner, 
London) demonstrated that locally ap- 
plied, indirectly acting sympathominetic 
amines such as tyramine or hydroxyam- 
phetamine produce less mydriasis in pa- 
tients taking reuptake-blocking antide- 
pressive drugs such as amitriptyline. 

A pharmacologist from Oklahoma City 
(M. C. Koss) showed that clonidine acts 
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centrally to produce mydriasis by inhibit- 
ing the Edinger-Westphal nucleus. Activ- 
ity in the short ciliary nerves is greatly 
decreased by clonidine. This mydriasis 
can be reversed by a dose of yohimbine 
which blocks the inhibiting action of 
clonidine on the sphincter nucleus. 
Yohimbine by itself increases the ampli- 
tude of the light reflex. The transmitter 
substance in these central synapses is 
norepinephrine and the receptors are 
alpha-adrenergic. Thus mydriasis is con- 
sistently the result of adrenergic activity: 
peripherally by stimulating the dilator 
muscle and centrally by inhibiting the 
sphincter. 

A clinical pharmacologist from London 
(S. E. Smith) studied the anticholinergic 
side effects of two drugs, the tricyclic 
antidepressant nortriptyline and the anti- 
parkinson drug procyclidine, comparing 
them with atropine. The antiparkinson 
drug had significant effects on pupil size, 
the latency, speed, and amplitude of the 
light reflex, near point of accomodation, 
salivary and sweat secretion and pulse 
rate. The antidepressant drug, however, 
had minimal anticholinergic side effects. 

A linguist (M. Schluroff, Konstanz, 
Germany) suggested that the size of the 
pupils might be directly related to the 
syntactical complexity of sentences pre- 
sented to the subject. He is a long way 
from proving it, however. 

A diabetologist (H. T. G. Gunderson, 
Aarhus, Denmark) demonstrated in a 
group of 36 insulin-treated juvenile dia- 
betics that the pupillary light reactions 
were normal but that hippus and pupil 
size decreased with the duration of the 
diabetes. 

Two engineers tried to explain their 
mathematical models of factors influenc- 
ing hippus (Usui and Stark, Berkeley) and 
pupillary escape (Shimuzu and Stark, 
Berkeley). 

A physiologist (I. E. Lédewenfeld, De- 
troit) using infrared photographs, mea- 
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sured the pupil size in darkness, after 
three seconds of light, and after one sec- 
ond of light, in a series of over 3,000 
subjects, ages 5 to 100 years. The pupil 
size in darkness increases from five to 15 
years as the body grows, but by age 20 it 
has turned the corner and becomes steadi- 
ly smaller until it levels off at about age 
65. A similar progressive miosis with age 
can be seen when the pupil size is mea- 
sured after three seconds of light; but if 
the pupil size is recorded after only one 
second of light no age curve is seen. This 
suggests that most of the miosis is of 
sensory origin and not due to stiffening of 
the iris. 

A neurologist (R. Yoss, Mayo Clinic) 
presented a pupillographical tracing of a 
“springing pupil” caught in the act of 
dilating. It appeared to be an intermittent 
irritation of the sympathetic innervation 
of the dilator muscle in an eye with a 
Horner’s syndrome. 

An engineer (D. Sheena, Boston) 
showed how an existing television pupil- 
lometer might be modified to more accu- 
rately measure the pupil diameter. 

A neurologist (P. Herman, New York) 
presented some cases of syringomyelia 
with alternating Horner’s syndrome. 

A psychologist (M. Manisse, Manitoba) 
showed that heart rate is a more sensitive 
indicator of emotional arousal than is 
pupil size. With respect to indicating 
mental effort, however, pupil size is more 
sensitive than heart rate. 

A psychologist (Beatty, UCLA) re 
viewed his careful studies indicating that 
the nature of the mental effort influences 
the amount of pupillary dilation pro- 
duced. 

Two physiologists (R. Young and M. 
Alpern, Ann Arbor) showed that when a 
monochromatic stimulus light is sudden- 
ly exchanged for one of another color but 


MEETINGS, CONFERENCES, SYMPOSIA 


~<a 


745 


of precise y the same luminance (matched 
by flicker photometry), the pupil system 
recognizes the difference and constricts. 
The amplitude of the constriction is larg- 
er with larger jumps in wavelengths: The 
authors stowed: (1) that this phenome- 
non is noz a stimulus artifact since the 
pupil fails to constrict when the same 
wavelength is used in both stimuli, and 
(2) that it is not a matter of axial chromatic 
aberration in the media since a deuter- 
auope constricted with short wavelength 
exchanges but not with long wavelength 
exchanges. 

These observations on color exchanges 
will have to be taken into account by 
those psvcaologists who show slides to 
subjects and then photograph their pupils 
(R. Hicks and S. LePage, San Jose State 
University). These authors chose subjects 
with various “ethnic attitudes” and with- 
out much enthusiasm for the task, they 
have disinterred Hess’s notion that pupils 
dilate with pleasure and constrict with 
disapproval or hostility. 

A psychologist (T. Patterson, Universi- 
ty of York, England) measured the time to 
maximum pupil constriction to a standard 
light in normals and in schizophrenics 
taking phenothiazines and went on to 
suggest that with this measure one could | 
predict “attentional performance’’—an 
uncertain cenclusion. 

A psychologist (K. Matsunga, Kumamo- 
to, Japan) showed that schizophrenics 
have a smaller constriction to light than 
normals. He theorizes that this is not an 
anticholinerzic side effect of the drugs 
they are taking. 

The next meeting of this group will be 
held in London in April 1979. The host 
will be Processor Paul Turner, Depart- 
ment of Clinical Pharmatology, St. Bar- 
tholomew’s Hospital, London, England. 

H. STANLEY THOMPSON 
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CONTAMINATION OF DONOR 
EYES 


Despite significant unsupported specu- 
lation we now know that bacterial infec- 
tion and Creutzfeldt-Jacob disease can be 
transmitted to the recipient by donor 
eyes. Cases of endophthalmitis after cor- 
neal transplantation with tissues from 
donors with septicemia have been previ- 
ously documented. Keates, Mishler, and 
Riedinger make an important contribu- 
tion by showing aqueous and endothelial 
surface of donor eyes may be contaminat- 
ed in patients with a fatal septicemia. 
Refrigeration does not eliminate these or- 
ganisms; they may persist despite the 
antibiotics in M-K medium. 

The 100 ug/ml of garamyein currently 
used may enter the tissue and, although 
relatively inactive at 0°C, may be effective 
at body temperature. It is the responsibil- 
ity of the eye bank and the operating 
surgeon to learn the cause of death in the 


donor before corneal transplantation and 
to be certain there was no septicemia as a 
terminal event. Even though there is no 
history or record of septicemia, a terminal 
illness in an immunosuppressed host or 
from a chronic wasting disease, may have 
as a final event a concommitant septice- 
mia. The incidence of endophthalmitis 
that follows the use of such eyes is not 
known nor is there any information on 
how often eyes used for corneal trans- 
plantation are contaminated. Additional- 
ly, organisms almost certainly enter the 
eye at the time of surgery more commonly 
than clinical infection is seen. The varia- 
ble response and limits for this tolerance 
are not clear. Keates, however, points out 
the importance of determining the cause 
of death as accurately as possible and 
suggests that two lines of résearch would 
be useful. The first is to define the inci- 
dence of contaminated aquebus and inter- 
nal ocular structures. The second is to 
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search for compounds that may be active 
at cold temperatures and that can bathe 
the corneal surface in a medium, such as 
the M-K, and aid in the sterilization of 
donor tissue if the aqueous tissue is con- 
taminated. Work in our laboratory Dy 
Goldman and his associates indicates that 
a vigorous lavage is helpful in sterilizing 
the external eye. The antibiotics in 
Neosporin, commonly used in eye banks, 
are effective at room temperature in kill- 
ing bacteria on the surface of donor tis- 
sue. Thiomerosal is an effective antifun- 
gal agent and can be combined with the 
Neosporin. Although these methods are 
not perfect and the details require further 
elaboration, it does appear that the exter- 
nal surfaces of the eye are susceptible to 
cleansing. Contamination of the internal 
eye may be more common than suspected 
and may be much more difficult to eradi- 
cate. 

Two years ago DeVoe and his associ- 
ated described the Creutzfeldt-Jacob’s 
disease occurring in the recipient of a 
donor who had died of the disease. This 
retrospective observation seemed unlike- 
ly to be a coincidence because of the 
rarity of the disease, although this possi- 
bility cannot be excluded. Since then, 
however, there seems to be no question 
but that slow virus disease can be trans- 
ferred by corneal transplantation of a nor- 
mal appearing donor cornea. This dis- 
ease, related in many ways to Kuru, is a 
spongiform degeneration resulting in 
progressive dementia, mental deteriora- 
tion, and death. In some ways it is similar 
to Alzheimer’s disease, a common pre- 
senile dementia, and some postulate that 
Alzeheimer’s disease might also be a slow 
virus disorder. 

Slow virus-causing Creutzfeldt-Jacob’s 
disease cannot be killed by formaldehyde 
and by many of the common disinfecting 
agents, althoygh it is destroyed by auto- 
claving. 

Any patient with presenile dementia 
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and early cortical atrophy should be elim- 
inated as a potential donor. Additionally, 
instruments coming in contact with the 
tissues of such a patient may not be 
sterilized by ordinary soaking and may 
transmit the disease as has occurred in 
neurosurgical patients. Autoclaving does 
destroy the virus. 

These two recently well-documented 
examples of transmissable disease impose 
a new ‘evel of responsibility on both 
physicians and eye banks. Every precau- 
tion must be taken to sterilize the surface 
of these eyes by lavage and probably 
emersion in Neosporin or a similar antibi- 
otic mixture, perhaps one containing thio- 
merosal. It is essential to determine the 
details of the cause of the donor’s death. 

The possibility of transmissability of 
diseases such as hepatitis and leukemia is 
not known. Probably such tissues should 
not be used. There is, however, no ques- 
tion concerning the undesirability of 
using tissues of patients who have died 
with septicemia, Creutzfeldt-Jacob’s dis- 
ease, or any presenile dementias with 
cortical atrophy. 

HERBERT E. KAUFMAN 


A NEW ACADEMY—NEW 
RESPONSIBILITIES 


The American Academy of Ophthal- 
mology and Otolaryngology (AAOO) 
began its long and successful journey 
from Kansas Ciy, Missouri, over three- 
quarters of a century ago.'? The two 
specialties have decided to separate the 
AAOO into two divisions, and the new 
Academy Division of Ophthalmology 
will meet in Kansas City Oct. 22-26, 1978. 
Each fellow of the Academy can take 
pride in the evolution of this new institu- 
tion. The collective action of the fellows 
has given each a responsibility to estab- 
lish Academy standards as high or even 
higher than those of the past. 

Our responsibility toward the new 
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Academy can best be served through par- 
ticipation in the forthcoming meeting. 
This means more than attending the full 
meeting. It means sharing new insights 
and observations relating to treatment, 
diagnosis, and understanding of eye dis- 
ease. To this end the Academy invites you 
to take advantage of the expanded pro- 
gram and exhibit space and to submit 
abstracts of superior papers and exhibits 
for consideration by the 1978 program 
advisory comittee. Selection of papers 
will be governed by the quality of the 
abstract; thus, careful attention should be 
given to providing the committee with the 
information it needs to make an informed 
decision. A discussant will analyze each 
paper, and the appropriate selection of a 
discussant also will depend upon the ab- 
stract’s accurate content. 

In addition to providing information 
for the program advisory committee, the 
abstract will assist fellows to decide 
which sessions to attend. Although many 
sessions are concurrent, the meeting 
rooms are close together; but it will be 
more important than ever for each person 
to prepare his own agenda carefully. 

The program advisory committee will 
attempt to cluster papers with similar or 
related subjects. Instructional courses 
will also be clustered where possible to 
minimize program conflicts between the 
scientific and instructional sessions. 
Awards for the best scientific exhibit will 
be reinstituted. 

The planners of the 1978 meeting real- 
ize the value of the single large audience; 
hence, a few plenary sessions will be 
maintained. Similarly, some blocks of 
time will continue to include only scien- 
tific sessions, and others will include only 
instructional courses in the same manner 
as in past Academy programs. 

The benefits of ophthalmology’s meet- 
ing separately are program flexibility, 
more opportunities to present papers, and 
a greater selection of events to attend. Our 
combined efforts should make our first 
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solo meeting of the Academy a success. 

Abstracts must be received by the Acade- 

my no later than March 1, 1978. Abstract 

ferms may be obtained from the Ameri- 

can Academy of Ophthalmology, 15 Sec- 
ond St., S.W., Rochester, MN 55901. 

I hope to see you in Kansas City. 

ROBERT D. REINECKE 

Program Secretary of the 

American Academy of Ophthalmology 
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Ophthalmology in Botswana 
Editor: 


For the past two years I have been the 
only ophthalmologist working in Botswa- 
na, a landlocked country the size of 
France in central, southern Africa. 
Formerly the British Protectorate of 
Bechuanaland, Botswana has been an in- 
dependent member of the British Com- 
monwealth for 11 years. Some 80% of the 
country is dry, thorn bush with little 
surface water, known as the Kalahari De- 
sert. Most of the 720,000 inhabitants live 
along the eastern edge of this region 
where enough rain falls to support dry 
farming and cattle-raising. The country is 
almost entirely dependent upon South 
Africa for food, fuel, and the implements 
of modern life. Its principal exports are 
beef and diamonds. While it strongly 
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identifies with the struggle for black na- 
tionalism, Botswana maintains good rela- 
tions with the surrounding countries. The 
government itself is stable, idealistic, and 
nonracial. 

There has never been a permanent, 
full-time ophthalmic specialist in the 
country. For the most part, anyone un- 
lucky enough to go blind simply stayed 
that way. The most common conditions 
are cataract, glaucoma, entropion after 
trachoma, corneal scars, and exposure 
keratopathy. Time and energy are the sole 
limitations on correcting these condi- 
tions. During the past two years I have 
been the only ophthalmologist and have 
enjoyed a great adventure in ophthalmol- 
ogy. I believe that ophthalmologists just 
finishing surgical training and interested 
in further surgical experience would find 
the work attractive. Mature ophthalmolo- 
gists fatigued with modern office practice 
would find joy in the large number of 
patients who really need services. I would 
be happy to arrange for qualified individ- 
uals to meet the challenges and thrills of 
ophthalmology in Botswana. I will be in 
my office during the months of November 
and December when I am home on leave. 
After Jan. 14, 1978, my office is P.O. Box 
5009, Gaborone, Botswana. 

FRANK C. WINTER, M.D. 
214 Matheson Street 
Healdsburg, CA 95448 


Cystoid Macular Dystrophy 


Editor: 

The recent article, “Cystoid macular 
edema occurring 13 years after cataract 
extraction” (Am. J. Ophthalmol. 83:501, 
1977), by Daniel L. Epstein, is most inter- 
esting and well written. It confirms our 
our frustrations in trying to understand 
this ubiquitous condition. 

On the other hand, another recent arti- 
cle! adds confusion to the subject by 
suggesting that prolonged exposure to in- 
tense operating room lights may cause 
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cystoid macular edema. Chronic exposure 
to visible light can damage rod and cone 
outer segments, and photocoagulation 
can cause leakage from retinal vessels 
from two to three weeks after treatment. 
Retinal pretection from intense operating 
room lights is certainly justified. Howev- 
er, it is dcubtful that retinal exposure to 
operating room lights could cause leakage 
from perif veal capillaries. 

I would like to present a pathophysio- 
logical classification of cystoid macular 
edema that may be useful in the further 
investigation, understanding, and treat- 
ment of this condition. I would further- 
more like to suggest that most cases of 
aphakic cystoid macular edema can best 
be understood by first studying phakic 
cystoid macular edema. Also, the catego- 
ries are overlapping, and more than one 
category may be related to an individual 
case: 

. Herecitary, congenital 

. Idiopathic 

Intraocular inflammation 

Acute posterior vitreous detachment 

Hypotony 

. Alterations of retinal vascular hemo- 
dynamics and hypoxia; for example, 
branch venular occlusion 

7. Extension of fluid from subretinal 

sources; for example, subretinal neo- 
vascular membrane, choroidal tu- 
mors. 

Most cases of aphakic cystoid macular 
edema are caused by prolonged postoper- 
ative uveit.s and vitritis. Vitreous loss, 
vitreous adherence to the wound, tran- 
sient flat chambers, intraocular foreign 
material (through and through monofila- 
ment sutures, intraocular lens implants, 
lint, and the like) all can cause prolonged 
iritis and witritis which ultimately can 
cause increased retinal capillary pore size 
and subsequent leakage. Products of 
more anteriorly located inflammation can 
find their way back to the posterior pole 
and induce increased capillary permea- 
bility; pars planitis with cystoid macula 
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edema is an excellent example. Systemic 
corticosteroids are probably helpful in 
some of these cases, but they must be 
used before macrocystic spaces have de- 
veloped and they may be needed for pro- 
longed periods of time. If there is a sheet 
of vitreous to the wound, that should be 
delt with surgically; corticosteroids alone 
will not solve the problem. Furthermore, 
no rationale exists for photocoagulation 
in the treatment of aphakic inflam- 
matory cystoid macula edema, because 
photocoagulation itself can increase 
capillary leakage, and the offending peri- 
foveal capillaries should not be photo- 
coagulated. 

On the other hand, argon laser treat- 
ment of branch venular occlusion may be 
helpful in some cases. Acute posterior 
vitreous detachment can cause cystoid 
macular edema in phakic or aphakic pa- 
tients. If a piece of internal limiting mem- 
brane is torn from the posterior pole, the 
integrity of the retinal capillaries can be 
disturbed. A mild vitritis may occur sec- 
ondarily. Systemic corticosteroids may be 
useful in some of these cases; however, 
the final visual results are seldom as good 
as with aphakic inflammatory cystoid 
macular edema patients treated with cor- 
ticosteroids. 

The relationship between intraopera- 
tive and postoperative hypotomy and cys- 
toid macular edema is not known. How- 
ever, it may help to explain that a large 
percentage of patients show fluorescein 
leakage after cataract surgery but only a 
few of these have reduction in visual 
acuity. It seems prudent to keep the time 
during which the eye is open to a mini- 
mum and to re-establish intraocular pres- 
sure with balanced salt solution after clo- 
sure. 

The possibility that a drug used intra- 
ocularly or postoperatively could cause 
cystoid macular edema has not been in- 
vestigated, except for epinephrine. I won- 
der if repeated use of Neosynephrine 
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postoperatively could have a similar ef- 
fect in some patients. 

The last point is that careful slit-lamp 
biomicroscopy is at least as important as 
fluorescein angiography in the under- 
standing and treatment of this condition. 

I hope that further studies will contin- 
ue to elucidate the causes and treatment 
of this frustrating condition. 

RICHARD R. JAMISON, M.D. 
Rochester, New York 
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Unusual Epithelial Downgrowth 
Complicating Retinal Surgery 


Editor: 


In the excellent article, “Intrusion of 
scleral implant associated with conjuncti- 
val epithelial ingrowth” (Am. J. Ophthal- 
mol. 83:504, 1977), by Nicholas J. Colosi 
and Myron Yanoff, the authors state: “To 
our knowledge this is the first example of 
intraocular epithelial ingrowth occurring 
after a silicone scleral buckling procedure 
for treatment of a retinal detachment.” 

The present letter is written to claim 
priority for the description of this type of 
epithelial growth covering the inner sur- 
face of the retina and occurring as a 
complication of a silicone scleral buck- 
ling operation.* It is important to empha- 
size that proliferation of conjunctival epi- 
thelium on the retina is irritating and that 
the involved eye had to be enucleated in 
both cases. I am happy to see another 
report of this serious and unusual surgical 
complication. 

J. REIMER WOLTER, M.D. 
Ann Arbor, Michigan 
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BOOK REVIEWS 


The Theory of Binocular Vision. By 
Ewald Hering. Edited by Bruce Brid- 
geman and Lawrence Stark. New York, 
Plenum Press, 1977. Clothbound, 218 
pages, table of contents, index, 30 black 
and white figures. $24.50 


First published in 1868, Hering’s 
“Theory of Binocular Vision” has become 
one of the cornerstones on which much of 
our current understanding of ocular mo- 
tility is founded. It was written at a time 
when experimental physiology in Europe 
had just become a science of its own, had 
its first and extraordinary productive 
boom, and when the quarrel between 
empiricism—prominently defended by 
von Helmholtz—and nativism—rep- 
resented by Hering—had reached its cli- 
max. This masterfully written thesis had 
until now been available only in German 
and to those not only fluent in that lan- 
guage but also capable of dissecting the 
complex syntax customarily used by sci- 
entific writers of those days. 

The editors have successfully translat- 
ed and edited this difficult text. They have 
provided us with an immensely readable 
rendition in modern English. They have 
thus performed a great service to visual 
scientists in the English-speaking world, 
because this book is absolutely indispen- 
sable for anyone seriously interested in 
ocular motility. Moreover, the helpful 
commentary by Lawrence Stark bridges 
the gap (which is astonishingly small) 
between the state of knowledge at the 
time this thesis was written and our cur- 
rent thinking..The introductron by Brid- 
geman is a most instructive narrative of 
the zeitgeist during the second half of the 
19th century in Europe. It is helpful to 
the reader in appreciating Hering’s work 
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in the context of other fundamental con- 
tributions by his contemporaries. 

This is not the place to analyze the 
validity of Hering’s thesis in our day and 
age. Suffice to say to those, however, who 
may think that something written more 
than a century ago is “old hat,” that most 
of what can be found in this book is as 
valid and valuable as ever, and that the 
lucid thinking expressed on these pages 
and the exquisitely designed and often 
brilliantly simple experiments are an in- 
spiration to any scientist. One cannot 
help but marvel at how many theoretical 
concepts developed by Hering in an al- 
most visionary manner were confirmed 
only during the last few decades by elec- 
tromyographic and electro-oculographic 
techniques. In reading this book the cita- 
tion of Lucan comes to mind, that we can 
only catch glimpses of tomorrow by 
standing on the shoulders of the giants of 
yesterday. 

This translation will undoubtedly join 
the ranks of the two other great classics in 
the field of ocular motor physiology now 
available in English: Boeder’s translation 
of Tschermak, and Southall’s translation 
of Hemholtz. As ophthalmologists we 
must be indebted to Bruce Bridgeman 
and Lawrence Stark for their efforts. 

GUNTER K. VON NOORDEN 


Atlas of the Ocular Fundus. Photographs 
of Typical Changes in Ocular and Sys- 
temic Disease, 2nd ed. By Hans 
Sautter, Wolfgang Straub, and Her- 
mann RoBmann. Philadelphia, J. B. 
Lippincott Co., 1977. Clethbound, 160 
pages, table of contents, index, 325 
color figures, 2 black and white figures. 
$49.00 


Often, atlases of the retina and the 
choroid provide an antiquated method of 
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teaching; most certain limited discus- 
sions of the disease entities illustrated, 
and in terms of abnormalities presented 
they reflect the bias of the authors. By 
their nature, retinal diseases have such an 
infinite variability that an atlas can not 
do justice to their many permutations. 
This atlas suffers likewise from these 
shortcomings—as well as from several 
others. Some of these deficiencies are 
caused by the lack of extensive revision of 
the original 1963 publication for this En- 
glish release. 

There is no discussion of disease enti- 
ties and stages in a disease process are not 
presented. This flaw is evident in the 
presentation of what is termed the “wet 
form of arteriosclerotic chorioretino- 
pathy,” a disorder known in the United 
States as disciform macular degeneration. 
The 26 illustratrons do not provide infor- 
mation concerning the pathogenesis of 
the disease. It would have been far better 
to have fewer pictures with explanatory 
notes regarding the interrelated stages of 
this disorder. This is likewise true of 
diabetes mellitus where no pictorial orga- 
nization is attempted and no classifica- 
tion provided. 

There seems to be undue repetition of 
certain photographs; such as 18 pictures 
of optic atrophy. The diseases noted next 
to the pictures do not begin to cover the 
spectrum of disorders that can cause this 
problem, yet the similarity of the photo- 
graphs is obvious. 

Many terms used are not in vogue in 
this country and indeed probably un- 
known to many of the younger ophthal- 
mologists: tabulated fundus, fundus fla- 
vus; among others. 

With these disclaimers aside, the atlas 
is the work of three outstanding German 
ophthalmologists. Most of the photo- 
graphs are of good quality. With the prop- 
er supervision a younger ophthalmologist 
might profitably use this book in conjunc- 
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tion with other texts where the emphasis 
is more on the pathogenic processes. 
RONALD E. CARR 


Ophthalmology Series, vol. 2. The Eye in 
Chromosome Duplications and Defi- 
ciencies. By Marcelle Jay. New York, 
Marcel Dekker, Inc., 1977. Clothbound, 
264 pages, table of contents, author 
index, subject index, 35 tables, 29 black 
and white figures. $22.50 


The author provides information gath- 
ered from published reports on ocular 
abnormalities found in various chromo- 
somal disorders. The first chapter con- 
tains a useful, although somewhat abbre- 
viated, introduction to cell biology and 
cytogenetics which should be helpful to 
those not actively working in the field. 
There is also a mixed glossary of genetic 
and ophthalmological terms. 

The major contribution of this publica- 
tion is the inclusion of numerous tables 
containing the clincal characteristics of 
all reported cases together with appropri- 
ate references. Chromosomal abnormali- 
ties are categorized in six chapters dealing 
with deficiencies of chromosomes in spe- 
cific groups plus a chapter on monosomy 
X, another one on duplications which 
include trisomies, one on balanced trans- 
locations, and a final one on aneuploid 
translocations. The accompanying text is 
mainly a condensation of clinical features 
reported in some instances with calculat- 
ed frequencies. The illustrations accom- 
panying the text graphically illustrate ap- 
propriate points. 

This reference book is especially valua- 
ble for its presentation in tabular form of 
the many unusual cases published of 
chromosomal abnormalities. The text will 
have limited application in general oph- 
thalmological practice although it will be 
helpful to ophthalmologists who see 
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many pediatric patients in an institutional 
setting. 
HAROLD E. CROSS 


Stereoscopic Atlas of Macular Dis- 
eases—Diagnosis and Treatment, 2nd 
ed. By J. Donald M. Gass. St. Louis, C. 
V. Mosby Co., 1977. Clothbound, 410 
pages, table of contents, index, 951 
black and white figures, 19 color View- 
Master reels. $65 


This second edition of the “Atlas on 
Macular Diseases” is now so rich in infor- 
mation that one feels the term “atlas” 
does not convey all this unusual and 
extraordinarily readable book has to offer. 

The author has retained the sequence of 
the first 12 chapters of the first edition and 
has added an entirely new 13th chapter 
on photocoagulation treatment of macular 
disease. The general principles of photo- 
coagulation, the types of photocoagula- 
tors, and the techniques of the surgical 
procedures are well outlined. Dr. Gass 
emphasizes the need for careful preopera- 
tive photographic studies to aid in the 
proper selection of patients. Drawing 
from his rich personal experience the au- 
thor discusses the pros and cons of the 
various methods of phototherapy as suit- 
ed to specific cases. 

The pathologic processes affecting the 
pigment epithelium, and the vitreoretinal 
disorders are particularly outstanding 
presentations. One of the most fascinat- 
ing features of this book is the wealth of 
correlated clinical material and histopath- 
ologic material, the latter being notori- 
ously difficult to obtain. 

Almost without exception, the black 
and white fundus photographs are excel- 
lent. The stereoscopic color views are an 
extra bonus although not essential for 
comprehension of the text. It is difficult to 
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find a viewer which does justice to the 
otherwise beautiful color slides. 

As an intuitive, experienced teacher Dr. 
Gass uses diagrams freely to enhance 
basic information. This beautiful, updat- 
ed and enlarged second edition should be 
useful to the researcher, the clinician, and 
the teacher interested in the retina. 

BERTHA A. KLIEN 


Diabetic Retinopathy. By Alberto 
Urrets-Zavalia. Paris, Masson, 1977. 
Clothbound, 126 pages, table of con- 
tents, index, 7 tables, 117 black and 
white figures. 


The menograph prepared by Urrets- 
Zavalia describes the author’s personal 
experiences in his diagnosis and manage- 
ment of patients with diabetic retinopa- 
thy. This timely report contains useful 
informatien for the clinician responsible 
for the eare of patients with diabetic reti- 
nopathy. 

The introductory chapter, “Prevalence 
and import of diabetic retinopathy,’ pro- 
vides a precise and succinct description 
of the vroblem with statistical data not 
readily available to practicing ophthal- 
mologists. 

The other chapters discuss the nature 
and pathegenesis of retinopathy. The dis- 
cussion of the author’s photocoagulation 
methods used in the treatment of retinop- 
athy patients is well written. The illus- 
trations are well selected and of good 
quality. 

The author’s modest statement in his 
preface deserves quoting: 


Lest semeone be so inclined as to credit, or 
charge me with too high an ambition, let me 
make clear from the start tha this is not a 
treatis2 on diabetic retinopathy. It is only a brief 
account of my personal experience with the 
management of the condition. I am neither a 
pathologist nor a biochemist and this small 
volume does not claim to be a source of infor- 
mation for anyone whose interests are not clini- 
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cal. If I have been bound to deal with some 
points belonging to the laboratory sciences, this 
has been done diffidently and does not imply a 
broader range of expertise on my part. | 
ARNALL PATZ 


Argon Laser Photocoagulation. By H. 
Christian Zweng and Hunter L. Little. 
St. Louis, C. V. Mosby Company, 1977. 
Clothbound, 319 pages, table of con- 
tents, index, 22 tables, 401 black and 
white figures. $42.50 


The authors of this book are well 
known to the ophthalmologic community 
for their extensive work in argon laser 
photocoagulation. This text is a distillate 
of their experiences over the seven-year 
period 1969 to 1976. In the preface the 
authors broadly outline their experience 
in this field, which includes both the 
development of the prototype for the 
present most commonly used argon laser 
coagulator as well as the treatment of 
approximately 2,500 eyes with various 
disorders. The authors, along with several 
other ophthalmologists well known in the 
field of laser coagulation, periodically 
give courses on the use of the argon laser; 
therefore one assumes that the exchange 
of ideas and experiences within this 
group has helped to shape the concepts 
the authors present. 

The material is presented in a didactic 
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manner; however, this seems justified be- 
cause, in the words of the authors: 


... we are moved by a desire to help other 
ophthalmologists who perform argon laser 
photocoagulation to avoid our mistakes; to in- 
form general ophthalmologists of indications, 
contraindications, and complications of argon 
laser photocoagulation; and to deepen the often 
shallow knowledge possessed by the general 
physician and internist of retinal diseases, most 
of which have implications for the patient’s 
general health. 


They succeed admirably in fulfilling 
their objectives. 

The book is divided into chapters deal- 
ing with specific disease entities, and will 
usually include sections on pathogenesis, 
on the nature, and lastly, on treatment of 
the various entities. In this latter area the 
vast experience of the authors has been 
well documented and extensive statistical 
data are presented on the pros-and-cons 
of argon laser coagulation in the disorders 
discussed. The authors judge fairly those 
areas where treatment is still questionable 
or where treatment vs nontreatment 
seems to show no appreciable difference. 

With but a few exceptions the photo- 
graphs are of excellent quality, the leg- 
ends clear and concise, and the documen- 
tation impressive. While this is a personal 
type of book in that it deals mainly with 
the experience of two investigators, these 
individuals remain at the forefront of 
laser investigation. They have presented a 
well-written, carefully thought-out book 
which can be highly recommended to 
ophthalmologists at all levels of experi- 
ence in this particular area. 

RONALD E. CARR 





ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. b 


Acta Radiologica 
Diagnosis 
SUPERIOR OPHTHALMIC VEIN AT COM- 
PUTED TOMOGRAPHY. Brismar, J., Bris- 
mar, G., and Davis, K. R. (Dept. Neuro- 
radiol.. Univ. of Lund, Lund, Sweden. 
Acta. Radiol. Diagn. 18:273, 1977. 


In order to assess whether the superior oph- 
thalmic vein could be identified, 80 consecu- 
tive orbital computed tomography scans (a 
total of 160 orbits) were reviewed. Scans fol- 
lowing intravenous infusion of contrast medi- 
um were obtained in 69 patients, whereas im 
the remaining 1] no contrast medium was 
administered. The superior ophthalmic vein 
was identified in ten patients, bilaterally in 
one. A carotid cavernous fistula was present in 
two patients. Therefore the authors conclude 
that the superior ophthalmic vein may occa- 
sionally be observed at computed tomography 
of the orbit. This finding does not in itself 
imply pathology but it should, nevertheless, 
raise the question as to whether an arteriove- 
nous fistula is present, particularly if the vein 
appears dilated. (3 figures, 1 table, 3 
references)—David Shoch 


Acta Radiologica 
Therapy Physics Biology 


RETINOBLASTOMA TREATED WITH A Co 
APPLICATOR. Rosengren, B., and Ten- 
groth, B. (Dept. Ophthalmol., Karolin- 
ska Sjukhuset, Stockholm, Sweden). 
Acta Radiol. Ther. 16:110, 1977. 


The ®°Co applicator for treatment of retino- 
blastoma has the advantage of exact local 
positioning. It is suitable in cases with solitary 
small tumors. Twenty patients were followed 
for two years and the tumor disappeared after 
one treatment course in ten cases. Recurrences 
occurred in ten cases. After a second treatment 
course, no recurrence was noted and no pa- 
tient has died of the disease in this two-year 


follow-up period. The authors feel that the 
treatment is appropriate if there is a solitary 
tumor that is not larger than eight disk diame- 
ters. (2 figures, 1 table, 9 references)—David 
Shoch 


Albrecht von Graefes 

Archiv fiir Klinische 

und Experimentelle 
Ophthalmologie 


A DOUBLE-BLIND SHORT-TERM TRIAL OF 
GUANETHIDINE 3% AND ADRENALINE 
0.5% COMBINED IN ONE EYEDROP. 
Hoyng, F. J., Dake, C. L., and Greve, E. 
L. (Univ. of Amsterdam, Amsterdam, 
Netherlands). Albrecht von Graefes 
Arch. Klin. Exp. Ophthal. 203:73, 1977. 


 Guanethidine is a post-ganglionic blocker 
that acts by blocking the re-uptake of noradre- 
naline and thus causes depletion of noradre- 
naline in the axoplasma of the sympathetic 
nerve ends. This should act as a sensitizing 
agent to the external administratron of adrena- 
line and therefore should be effective in lower- 
ing the intraocular pressure. The authors on 
this basis did a double-masked short-term trial 
to test the effect of a combination of 3% 
guanethidine and 0.5% adrenaline in a com- 
bined eyedrop in 18 patients with open-angle 
glaucoma and one patient with narrow-angle 
glaucoma. The mean fall in intraocular pres- 
sure as a result of using this combination was 
10 mm Hg six hours after application. There 
was no effec: on the intraocular pressure in the 
nine eyes that received a placebo. However, it 
should be pointed out that this lowering effect 
on the intraocular pressure has been reported 
with the use of guanethidine only and there- 
fore is probadly due to the noradrenaline orig- 
inally removed from its stores in the axoplas- 
ma of the sympathetic nerve endings by gua- 
nethidine and is not the result of supersensiti- 
vity. (4 figures, 1 table, 31 references)— 
David Shoch 
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American Journal of 
Epidemiology 
THE FRAMINGHAM EYE STUDY. I. 
OUTLINE AND MAJOR PREVALENCE 
FINDINGS. Kahn, H. A., Leibowitz, H. 
M., Ganley, J. P., Kini, M. M., Colton, 
T., Nickerson, R. S., and Dawber, T. R. 
(Johns Hopkins Univ., School of Hy- 
giene and Public Health, Baltimore, 
Md.). Am. J. Epidemiol. 106:17, 1977. 


During the period 1973 to 1975, 2675 out of 
3977 still-living members of the Framingham, 
Massachusetts, study population, who have 
been under investigation for coronary disease 
risk factors since 1948 and who were in 1973 
to 1975 aged 52 to 85, were given an eye 
examination stressing cataract, diabetic reti- 
nopathy, macular degeneration and glaucoma. 
Of 2940 subjects who still lived in the local 
Framingham area, 2477 were examined. Local 
population prevalence for one or both eyes 
positive was: 15.5% for senile caratact, 3.1% 
for diabetic retinopathy, 8.8% for senile macu- 
lar degeneration and 3.3% for open-angle 
glaucoma, The proportion of adults with poor 
“best” visual acuity may be much less than 
has been estimated by The National Health 
Survey and the proportion with open-angle 
glaucoma much more than currently suspected 
on the basis of foreign studies. (9 tables, 20 
references)—Authors’ abstract 


Annals of Internal 
Medicine 
ACETAMINOPHEN. Ameer, B., and Green- 
blatt, D. J. (Massachusetts Gen. Hosp., 
Boston, Mass.). Ann. Intern. Med. 87: 

202, 1977. 


Acetaminophen is an effective mild analge- 
sic and antipyretic agent. In double-masked, 
controlled experimental pain studies of short 
duration, acetaminophen is superior to place- 
bo and produces analgesia comparable to that 
produced by aspirin. The frequency of adverse 
reactions to therapeutic doses of acetamino- 
phen is low, as is that of aspirin. Overdosage 
with acetaminophen, however. may result in 
irreversible hepatotoxicity. Since clinical 
manifestations of intoxication can be of slow 
onset, physicians may tend to delay initiation 
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of definitive therapy. Intravenous cysteamine, 
and possibly oral methionine, appear to be 
effective in preventing hepatotoxicity if they 
are administered within ten hours of drug 
ingestion. Physicians should be aware of the 
potential danger of acetaminophen overdosage 
and alerted to its clinical manifestations. (1 
figure, 1 table, 93 references)—Authors’ ab- 
stract 


Annals of Neurology 


VISUAL EVOKED POTENTIALS AND QUAN- 
TITATIVE PERIMETRY IN MULTIPLE 
SCLEROSIS. Ellenberger, C., Jr., and 
Ziegler, S. B. (Milton Hershey Med. 
Ctr., Pennsylvania State Univ., Her- 
shey, Pa.). Ann. Neurol. 1:561, 1977. 


The visual evoked potential (VEP) to a flash 
stimulus proved to be more effective than 
quantitative perimetry in detecting evidence 
of previous optic neuritis (97 vs 56%) or 
asymptomatic lesions in the visual pathways 
(56 vs 14%) of 49 patients with multiple scle- 
rosis. The characteristic VEP abnormality, in- 
creased latency, was also found in 8 of 15 eyes 
with visual field defects related to ischemic 
optic neuropathy. This abnormality therefore 
is not specific for demyelinative disease, but it 
is highly suggestive in the presence of normal 
visual function determined psychophysically. 
The VEP disclosed a high incidence (81%) of 
asymptomatic lesions in optic nerves opposite 
previously affected eyes. Neither the presence 
nor the magnitude of the latency abnormality 
correlated with the degree of visual impair- 
ment. Prolonged latency may not be present at 
the onset of acute optic neuritis. (5 figures, 13 
references)—Authors’ abstract 


Annales d’Oculistique 


ULTRASONOGRAPHY IN UNILATERAL EX- 
OPHTHALMOS. (French) Francois, J., 
and Goes, F. (Univ. of Ghent, Ghent, 
Belgium). Ann. Occul. 210:357, 1977. 


Over a six-month period the authors exam- 
ined 112 cases of unilateral exophthalmos. In 
13 it was not possible to complete a diagnostic 
work-up leaving a group of 99 patients who 
underwent various kinds of investigative mo- 
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dalities. Ultrasonography demonstrated the 
presence or absence of an orbital tumor in 93% 
of the cases while gammagraphy gave a posi- 
tive result only in 74%, ophthalmic arteriogra- 
phy only in 71%, orbital phlebography only in 
45%, and x-rays only in 25% of the cases. 
Furthermore, ultrasonography in most cases 
gave information on whether the lesion was 
solid, cystic, or vascular. (10 figures, 4 tables, 
27 references)—David Shoch 


THE HALLUCINOGENS. (French) Vérin, 
P., Vildy, A., Maurin, J. F., and Hubert, 
G. (Bordeaux, France). Ann. Ocul. 210: 
453, 1977. 


The principal hallucinogenic drugs are 
hashish, amphetamines, lysergic acid, mesca- 
line, and psylocybin. These hallucinogens be- 
long either to the indol or phenylethylamine 
groups except for cannabis which is different 
in its chemical make-up. 

The principal phenonmena created by hal- 
lucinogenic drugs are: modifications in mood, 
affectivity and thought patterns, alterations in 
consciousness, confusion and sometimes de- 
lirium. At the sensorial level, disturbances in 
perception, illusions and hallucinations are 
frequent. The most spectacular of these sen- 
sorial effects are visual: intensity of colors is 
heightened and perception of distances madi- 
fied, leading to a distortion of outlines and an 
illusion of movement. Lysergic acid has been 
implicated in optic neuritis. (1 table, 93 
references)—David Shoch 


Australian Journal of 
Ophthalmology 


SENILE CATARACTS—A BIOCHEMICAL 
REVIEW OF SENILE CORTICAL AND NU- 
CLEAR CATARACTS. Augusteyn, R. C. 
(Univ. of Melbourne, Australia). Aust. J. 
Ophthalmol. 5:76, 1977. 


Senile cortical and nuclear cataracts form 
through different mechanisms. In cortical cat- 
aracts localized hydration occurs with an in- 
crease in Na+ and a decrease in protein. The 
changes indicate failure of osmotic control 
within the lens resulting from leaky capsule 
and cell membranes of the fibers. In nuclear 
cataract, the proteins become progressively 
insoluble associated with colored protein ag- 
gregates held together by disulphide and other 
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bonds. These changes appear due to extensive 
oxidation from failure of normal protective 
systems. (2 tables, 2 references)—Ronald 
Lowe 


Aviation, Space, and 
Environmental Medicine 


VOLUNTARY EYE MOVEMENTS AND AL- 
COHOL. Levett, J., and Hoeft, G. (Dept. 
Physiol. Rush-Presbyterian-St. Luke’s 
Med. Ctr., Chicago, Ill.). Aviat. Space 
Environ Med. 48:612, 1977. 


Human voluntary horizontal eye-move- 
ments are s-udied prior and subsequent to the 
ingestion o` alcohol. Infrared monitoring tech- 
niques were employed to record eye move- 
ments and eye-movement latency but the 
maximum latency occurred in most cases at 
different elapsed times from the time of maxi- 
mum bloodalcohol level. In general, a roughly 
20% increase in latency occurs subsequent to 
alcohol. Whether this added delay is a result of 
a general depression of the oculomotor system 
or a speciac increase in some oculomotor 
computing element is unresolved. Within the 
limits of the experiment, there was no differ- 
ence between latency change observed in 
moderate and heavy drinkers. (5 figures, 6 
references)—Authors’ abstract 


British Medical Journal 


VISUAL COMPLICATIONS OF MITRAL 
LEAFLET PROLAPSE. Wilson, L. A., 
Keeling, P. W., Malcolm, A. D., Russell, 
R. W., and Webb-Peploe, M. M. (Mid- 
dlesex Hosp. Med. School., London). 
Br. Med J. 1:86, 1977. 


In about one third of the patients with 
transient episodes of loss of vision, particular- 
ly those with uniocular amaurosis fugax, em- 
boli are seea coming from the carotid circula- 
tion. The earotid lesions in this group can 
often be demonstrated angiographically. 
However. the authors point out that a second 
common caase for embolus formation is mitral 
leaflet prolapse, and they report ten cases in 
which this diagnosis was made in association 
with transient losses of vision. It should be 
pointed out that this diagnosis is presumptive 
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and was made on the basis either of ausculta- 
tion of the cardiac sounds or on a mitral 
echogram. In three patients a venticulogram 
was performed and these did indeed show 
mitral leaflet prolapse. Patients with transient 
ischemic episodes should have an investiga- 
tion of their cardiac status as well as of their 
carotids. (1 table, 21 references)—David 
Shoch 


Cancer 


RETINOBLASTOMA AND INTRACRANIAL 
MALIGNANCY. Jakobiec, F. A., Tso, M. 
O. M., Zimmerman, L. E., and Danis, P. 
(Armed Forces Inst. Pathol., Washing- 
ton, D.C.). Cancer 39:2048, 1977. 


A patient with well-differentiated bilateral 
retinoblastomas developed, over two years lat- 
er, a pineal tumor but no other metastatic 
lesions. The pineal tumor was composed of 
small neuroblastic cells and a second popula- 
tion of larger cells with vesicular nuclei and 
more abundant cytoplasm. This feature is not 
characteristic of either primary or metastatic 
retinoblastoma. In the second patient the sym- 
toms of a brain tumor led to the discovery of a 
small uniocular, well-differentiated retino- 
blastoma. The brain tumor was retrochiasmal, 
highly differentiated (showing areas of photo- 
receptor differentiation), and interpreted as an 
ectopic nonmetastatic retinoblastoma. Patients 
who develop symptoms of a brain tumor after 
a prolonged interval since the treatment of 
their ocular tumors should be suspected of 
harboring a second intracranial primary. (12 
figures, 17 references)—Authors’ abstract 


Clinical Genetics 


CHROMOSOMAL ANOMALIES IN PATIENTS 
WITH RETINOBLASTOMA. Wilson, M. 
G., Ebbin, A. J., Towner, J. W., and 
Spencer, W. H. (Div. Genet., Univ. 
Southern California School Med., Los 
Angeles, Całtif.). Clin. Genet. 12:1, 1977. 
Karyotypes from 50 persons with retinoblas- 

toma confirmed by histopathological examina- 

tion were studied by conventional staining 


and Giesma-banding techniques. Two chro- 
mosomal anomalies were found. An interstitial 
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deletion of the long arm of number 13 chromo- 
some was identified by Giemsa-banding in the 
karyotypes from a boy with unilateral retino- 
blastoma. Another boy with unilateral tumor 
had a karyotype of 47, XXY. These findings 
provide additional evidence that a deletion of 
chromosome number 13, most likely involving 
band 13q14, is associated with the develop- 
ment of retinoblastoma. In conjunction with 
other reports, this one suggests that retinoblas- 
toma may be found more frequently in chil- 
dren with chromosomal aneuploidy. (3 fig- 
ures, 34 references)—Authors’ abstract 


Developmental Medicine 
and Child Neurology 


BLINDNESS DUE TO OPTIC NERVE ATRO- 
PHY AND HYPOPLASIA IN CHILDREN: AN 
EPIDEMIOLOGICAL STUDY (1944-1974). 
Jan, J. E., Robinson, G. C., Kinnis, C., 
and MacLeod, P. J. (Children’s Hosp. 
Diagnostic Ctr., Vancouver, British Co- 
lumbia). Dev. Med. Child, Neurol. 19: 
353, 1977. 


One hundred and nineteen “legally blind” 
children with bilateral optic nerve atrophy and 
20 children with optic nerve hypoplasia were 
evaluated. They had been born between 1944 
and 1974, and lived in British Columbia, Can- 
ada. Twenty-seven percent had no useful vi- 
sion. The optic nerve defect was congenital in 
65% of cases and acquired in the remainder. 
Primary optic nerve atrophy was more com- 
mon in the congenital group (68%), whereas 
the secondary type was more common in the 
acquired group (83%). Twenty-five children 
had prenatal optic nerve atrophy, 13 had peri- 
natal atrophy, and 20 had hypoplasia. Toxemia 
more commonly complicated the pregnancy of 
mothers of children with hypoplasia and with 
prenatal optic nerve atrophy than in the con- 
trols. There were high rates of prematurity in 
those with pre- and perinatal optic atrophy, 
and of post-maturity in the hypoplasia group. 
Infants with prenatal optic nerve atrophy and 
those with hypoplasia frequently had neonatal 
complications. Forty-six children acquired 
optic nerve atrophy after the’ neonatal period. 
One-quarter became blind because of in- 
creased intracranial pressure, (1 figure, 5 ta- 
bles, 28 references)—Authors’ abstract 
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Journal of the American 
Medical Association 


COMPUTERIZED CRANIAL TOMOGRAPHY. 
EFFECT ON DIAGNOSTIC AND THERA- 
PEUTIC PLANS. Fineberg, H. V., Bau- 
man, R., and Sosman, M. (Harvard 
School of Public Health, Boston, Mass.). 
J.A.M.A. 238:224, 1977. 


The effect of computerized cranial tomogra- 
phy (CCT) on physicians’ diagnostic and ther- 
apeutic plans in 194 patients scanned consec- 
utively during a 17-day period at the Massa- 
chusetts General Hospital was studied. Use of 
CCT substantially decreased the perceived 
need for other neurodiagnostic tests in this 
patient population. There was a reduction of at 
least 41% in radionuclide scans, 52% in angio- 
grams, and 73% in pneumoencephalograms 
compared to the needs projected had CCT not 
been available. Therapy was altered after 37 
scans in 36 patients (19% of those examimed): 
new treatment was begun after 15 scans, previ- 
ously planned therapy became more precise 
after nine scans, treatment was found to be 
unnecessary after seven scans, and treatment 
was abandoned as worthless after six scans. (1 
figure, 10 references)—Authors’ abstract 


SELF-INDUCED EPIDEMIC KERATOCON- 
JUNCTIVITIS. Boni, B. M., and Schmidt, 
N. (California State Dept. of Health, 
Berkeley, Calif.). J.A.M.A. 238:396, 
1977. 


Twenty-three cases of epidemic keratocon- 
junctivitis occurred at a correctional facility 
for boys. The etiologic agent was cultured and 
found to be adenovirus type 19 rather than the 
usual adenovirus type 8. On investigation it 
was found that the initial case was in a young 
man who had been on a visit home. Abcut half 
the remaining cases were a result cf self- 
inoculation with fingers contaminated with 
secretions from the eyes of infected boys. This 
apparently was done to avoid attending 
school. (2 references)—David Shoch 


Mayo Clinic Proceedings 
THE OPHTHALMOLOGIC MANIFESTA- 


TIONS OF WILSON’S DISEASE. Wiebers, 
D. O., Hollenhorst, R. W., and Gold- 
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stein, N. P. (Mayo Graduate School of 
Med., Rochester, Minn.). Mayo sree 
Proc. 52:409, 1977. 


Fifty-three patients with Wilson’s ied 
were studied with regard to ophthalmologic 
abnormalities. Of the 35 symptomatic patients 
initially seen and treated at the Mayo Clinic, 
34 (74%) had Kayser-Fleischer rings and 6 
(17%) had sunflower cataracts at the time of 
diagnosis. In patients followed for a year or 
more, penicillamine therapy resulted in im- 
provement of the Kayser-Fleischer rings in 18 
of 20 (90%) patients and total clearing of the 
sunflower cataracts in four of five patients. 
The specific pattern of copper deposition in 
Kayser-Fleischer rings and the improvement 
with treatment occurred along four reproduci- 
ble stages. None of five asymptomatic siblings 
of patients with known Wilson’s disease had 
Kayser-Fleischer rings at the time of initial 
study. In one (untreated) of the five, Kayser- 
Fleischer rings developed 20 months after the 
initial normal slit-lamp examination. The 
presence of Kayser-Fleischer rings, and the 
absence of other ophthalmologic signs (such 
as nystagmus, cranial nerve palsies, and other 
movement disorders), can be of great assist- 
ance in the diagnosis of Wilson’s disease. 
Once the condition has been diagnosed, spe- 
cific medical therapy with penicillamine and 
low-copper diet dramatically improves what 
woulc otherwise be an inevitably fatal course. 
(2 figures, 1 table, 28 references)—Authors’ 
abstract 


Neurology 


SUBCLINICAL EYE MOVEMENT DISOR- 
DERS IN PATIENTS WITH MULTIPLE 
SCLEROSIS. Solingen, L. D., Baloh, R. 
W.. Myers, L., and Ellison, G. (Univ. of 
California, Reed Neurological Res. Ctr., 
Los Angeles, Calif.). Neurology 27:614, 
1977. 


Eye movements were quantitatively evalu- 
ated in 16 patients with well-documented 
multiple sclerosis who had minimal or no 
clinically apparent eye movement disorder. 
Induced saccade and pursuit eye movements 
were recorded with electro-oculography and 
analyzed with newly developed programs on a 
laboratory digital computer. Thirteen of the 16 
patients had significant (P<.05) impairment of 
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saccades and/or smooth pursuit when com- 
pared with 25 normal subjects tested in our 
laboratory. These data suggest that quantita- 
tive assessment of eye movements in patients 
with-suspected multiple sclerosis can help in 
identifying the important second lesion. (6 
figures, 2 tables, 17 references)—Authors’ ab- 
stract 


New England Journal 
of Medicine 


ADENINE ARABINOSIDE THERAPY OF 
BIOPSY-PROVED HERPES SIMPLEX EN- 
CEPHALITIS. Whitley, R. J., Soong, S., 
Dolin, R., Galasso, G. J., Ch’ien, L. T., 
and Alford, C. A. (Univ. of Alabama, 
Birmingham, Ala.). N. Engl. J. Med. 
297:289, 1977. 


We evaluated adenine arabinoside (vidara- 
bine) for treatment of herpes simplex encepha- 
litis in a placebo-controlled study. In 28 cases 
proved by isolation of Type 1 virus from brain 
biopsy, treatment reduced mortality from 70 to 
28% (P= 0.03), and over 50% of treated survi- 
vors had no or only moderately debilitating 
neurologic sequelae. This improvement was 
achieved without evidence of acute drug toxic- 
ity. Thus, adenine arabinoside has a good 
therapeutic index (efficacy/toxicity) for the 
treatment of Type 1 herpes simplex encephali- 
tis. However, the drug must be given early in 
the course of infection before the advent of 
coma to have a beneficial effect. Moreover, it 
should be coupled with brain biopsy for spe- 
cific diagnosis to avoid unnecessary treatment 
of nonresponsive encephalitides that can 
mimic herpes simplex. (2 figures, 2 tables, 34 
references)—Authors’ abstract 


Pediatrics 


RETROLENTAL FIBROPLASIA AND FAC- 
TORS INFLUENCING OXYGEN TRANS- 
PORT. Lechpņper, D., Kalina, R. E., and 
Hodson, W. A. (Univ. of Washington, 
Seattle, Wash.). Pediatr. 59:916, 1977. 
The hospital records of 58 premature infants 

in whom proliferative retrolental fibroplasia 


developed were matched with the records of 
58 infants without retrolental fibroplasia for 
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birth weight, gestational age, and duration of 
oxygen therapy. The two groups were com- 
pared for factors likely to influence tissue 
delivery of oxygen by blood. No significant 
difference was found in incidence of blood 
transfusion or exchange transfusions, use of 
phototherapy, or occurrence of acidosis. (3 
tables, 9 references)—Authors’ abstract 


THE ROLE OF TOCOPHEROL IN OXYGEN- 
INDUCED RETINOPATHY: KITTEN MOD- 
EL. Phelps, D. L., and Rosenbaum, A. 
L. (Univ. of Calif., Los Angeles, Calif.). 
Pediatr. 59:998, 1977. 


The effect of tocopherol (vitamin E) on 
oxygen-induced retinopathy was studied in 75 
kittens following the development of a 12- 
point scoring system to quantitate the degree 
of retinopathy seen at three weeks. The to- 
copherol was found to be beneficial when 
given daily from the day of birth (P<.0001) 
with oxygen exposures of two to three days 
(79% F 0») beginning on day three. Caution is 
urged in applying these data to humans be- 
cause: (1) hepatosplenomegaly was noted in 
the treated animals, and (2) the kitten model of 
oxygen-induced retinopathy is not entirely sat- 
isfactory. (8 figures, 1 table, 19 references)— 
Authors’ abstract 


Radiology 


DEMONSTRATION OF THE SUPERIOR 
OPHTHALMIC VEIN BY HIGH RESOLU- 
TION COMPUTED TOMOGRAPHY. Bacon, 
K. T., Duchesneau, P. M., and Wein- 
stein, M. A. (Dept. Radiol. Cleveland 
Clinic Foundation, Cleveland, Ohio). 
Radiology 124:129, 1977. 


High resolution computed tomography with 
thin-section techniques had made available 
the depiction of finer anatomic orbital detail 
and permits radiologic detection of more sub- 
tle lesions than was previously available. The 
display of normal-sized superior ophthalmic 
veins by computed tomography is further evi- 
dence of the resolving power of the currently 
available machines. A segment of the superior 
ophthalmic vein was identified in 18 of 64 
orbits examined by computed tomography. 
Virtually the entire superior ophthalmic vein 
was identified in three orbits. (6 figures, 15 
references)—Authors’ abstract 
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Science 


THE VERTEBRATE EYE LENS. Bloemen- 
dal, H. (Univ. of Nijmegen, Nijmegen, 
Netherlands). Science 197:127, 1977. 


In contrast with other organs the lenticular 
mass is composed of virtually identical cells 
(the fibers) derived from a single cell type (the 
epithelium). This multicellular system synthe- 
sizes a limited number of well-defined pro- 
teins. Moreover, it represents an evolutionary 
product that is able to carry out by itself the 
whole set of metabolic functions, such as 
adenosine triphosphate synthesis (mainly 
through the glycolytic pathway) and protein, 
nucleic acid, and lipid formation as required 
for its ontogenic development and maimte- 
nance. During its entire life span the lens is 
the site of production, assembly, and postsyn- 
thetic processing of both structural protein 
and polypeptides that will be inserted in high- 
ly specialized membrane regions. (16 figures, 1 
table, 89 references)—Author’s abstract 
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ULTRASONOGRAPHIC DIAGNOSIS OF CHO- 
ROIDAL MALIGNANT MELANOMA. 
Hodes, B. L. (Dept. Ophthalmol., 
Northwestern Univ. Med. School, Chi- 
cago, Ill.). Surv. Ophthalmol. 22:29, 
1977. 


During the past two decades, improvements 
in the resolution and reliability of instrumen- 
tation and techniques have allowed A- and 
B-scan ultrasonography to join direct visuali- 
zation, fluorescein angiography, and radioac- 
tive phosphorus testing as primary diagnostic 
modalities in the evaluation of intraocular 
neoplasms. Because overlying opacities have 
no effect on the examining ultrasonographic 
frequencies, ultrasound has the unique ability 
to depict the nature of intraocular pathology 
when the media are optically opaque. (6 fig- 
ures, 1 table, 26 references)—Author’s abstract 
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For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


FIGHT FOR SIGHT, INC.: APPLICATIONS 
FOR 1978-1979 AWARDS YEAR 


FIGHT FOR SIGHT, INC. announced March 1, 
1978, as the closing date for receipt of applications 
to be funded during its 1978-1979 Awards Year. 
Application forms, and the requirements for filing 
and funding, pertinent to the Fight For Sight 
Awards Program, are being revised. For current 
forms and information, request should be made in 
writing only to Fight For Sight, Inc., 41 West 57 St., 
New York, NY 10019. 

Fight For Sight Awards include: Student Fellow- 
ships, Postdoctoral Research Fellowships, Grants- 
in-Aid, a limited number of Departmenta! Awards to 
departments of ophthalmology with developing re- 
search programs only. Fight For Sight continues to 
be particularly receptive to candidates with pilot 
projects and maintains the policy of priority support 
to younger investigators so they may have the oppor- 
tunity to pursue their research interest and develop 
their scientific skills with the objective that as a 
result of Fight For Sight support, they may be better 
qualified to obtain more substantial funding from 
other sources. 

Additionally, through a grant from the House of 
Vision, Inc., Chicago, to Fight For Sight, Inc., 
Travel Grants are available to aid residents in oph- 
thalmology who are authors or co-authors of papers 
to be presented at scientific meetings, and for the 
participation in symposia or seminars to which the 
candidates can make a significant contribution. 
Travel Grants range from $300 to $500, and appli- 
cants must have had a minimum of one year’s 
residency training. Appropriate application forms 
are to be requested in writing. The closing date for 
receipt of these requests is Feb. 15, 1978. 


EUROPEAN OPHTHALMIC PATHOLOGY 
SOCIETY: 16TH ANNUAL MEETING 


The European Ophthalmic Pathology Society 
held its 16th Annual Meeting in Munich, Germany, 
June 14-17, 1977. Professor O. E. Lund was organiz- 
ing secretary. Thirty-two members of the Society 
and ten guests attended. Two new members were 
elected: Dr. E. Balestrazzi (Italy) and Dr. F. Stefani 
(West Germany). The next meeting of the Society 
will be held in June 1977 in Belgrade, Yugoslavia. 
Professor Olga Litricin will be the new organizing 
secretary. 


OPHTHALMOLOGICAL SOCIETY OF THE 
UNITED KINGDOM: 98TH ANNUAL 
CONGRESS 


The 98th Annual Congress of the Ophthalmologi- 
cal Society of the United Kingdom will be held at 
the Royal College of Obstetricians and Gynaecolo- 
gists, Regent’s Park, London, April 26-28, 1978. In 
addition to short papers there will be two symposia, 
“Advances in Surgical Instrumentation and Their 
Application to Ocular Trauma Management,” and 
“Secondary Glaucoma.” 

For further information, write Honorary Secre- 
tary, Royal College of Surgeons, 35/43, Lincoln’s 
Inn Fields, London, WC2A 3PN, England. 


AMERICAN MEDICAL ASSOCIATION: 
ANNUAL MEETING 


The American Medical Association will meet in 
St. Louis June 17-22, 1978. Authors wishing to 
submit papers should send abstracts of 150 words or 
less to: George W. Weinstein, M.D., Secretary- 
Representative for Program, 7703 Floyd Curl Drive, 
San Antonio, TX 78284. Abstracts regarding scien- 
tific exhibits should be submitted to Edward F. 
Cotlier, M.D., Representative for Scientific Exhibits, 
Department of Ophthalmology, Yale University 
School of Medicine, 333 Cedar, New Haven, CT 
06504. 


INTERNATIONAL GLAUCOMA 
CONGRESS II 


The joint meeting of International Glaucoma 
Congress II and the 13th Annual Scientific Assembly 
of the American Society of Contemporary Ophthal- 
mology will be held Jan. 28-Feb. 3, 1978, at the 
Americana Hotel in Miami Beach, Florida. For 
further information, write Director, American Socie- 
ty of Contemporary Ophthalmology, Suite 11110, 6 
N. Michigan Ave., Chicago, IL 60602 


ROYAL AUSTRALASIAN COLLEGE: 
MICROSURGERY WORKSHOP 


The Royal Australasian College of Surgeons will 
sponsor a second teaching workshop on microsur- 
gery in Singapore April 23-29, 1978. The workshop 
is designed for surgeons who have never used the 
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operating microscope or who are having adjustment 
difficulties. For more information, write Arthur S. 
M. Lim, M.D., Chairman, Workshop on Microsur- 
gery, Royal Australasian College of Surgeons, 413-7, 
Singapore Medical Centre, Tanglin Shopping Cen- 
tre, 19 Tanglin Road, Singapore 10. 


UNIVERSITY OF TORONTO: REFRESHER 
COURSE 


The Department of Ophthalmology in Toronto 
will hold its annual refresher course and the 20th 
Walter Wright Lecture at the Hospital for Sick 
Children on April 27 and 28, 1978. For further 
information, write Mrs. M. O. Sudden, Department 
Secretary, University of Toronto, Department of 
Ophthalmology, 1 Spadina Crescent, Toronto, On- 
tario, Canada M5S 2]J5. 


UNIVERSITY OF WESTERN ONTARIO: 
ANNUAL CLINICAL DAY 


The Annual Clinical Day of the University of 
Western Ontario Department of Ophthalmology will 
be held on May 5, 1978, at the University Hospital, 
London, Ontario. The topic will be “A straight look 
at strabismus.” Speakers include John Hermann, 
John Little, and Jack Crawford. For further inferma- 
tion, write Thomas McGhie, M.D., Assistant Dean, 
Continuing Education, Faculty of Medicine, Uni- 
versity of Western Ontario, London, Ontario, N6A 
5C1, Canada. 


ESTELLE DOHENY EYE FOUNDATION: 
PEDIATRIC CONFERENCE 


A postgraduate conference in pediatric ophthal- 
mology will be held March 1-3, 1978, under the 
auspices of the Estelle Doheny Eye Foundation, the 
University of Southern California Department of 
Ophthalmology, and Childrens Hospital of Les An- 
geles, on the Health Sciences Campus of the USC 
Medical School. Topics include the practical man- 
agement of problems related to strabismus, comgeni- 
tal cataracts, congenital anomalies, genetics, neuro- 
ophthalmology, external disease, childhood tumors, 
and retinal disease. The Estelle Doheny Memorial 
Lecture will be delivered by Professor Jules Fran- 
çois. The A. Ray and Wendell C. Irvine Memorial 
Lecture will be presented by Professor August Deut- 
man . Other guest faculty include Robert A. Ells- 
worth, John Flynn, David C. Guyton, Eugene Hel- 
veston, Dan B. Jones, Irene H. Maumenee, John A. 
McCrary, Gunter K. von Noorden, Marshall M. 
Parks, and Arthur Rosenbaum. For further infor- 
mation, write S. William Dowey, Estelle Doheny 
Eye Foundation, 1355 San Pablo St., Los Angeles, 
CA 90033. 


COLORADO OPHTHALMOLOGICAL 
SOCIETY: MIDWINTER MEETING 


The Seventh Annual Midwinter Meeting of the 
Colorado Ophthalmological Society will be held 
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Jan. 21-25, 1978, at The Lodge, Vail, Colorado. 
Guest speakers will be Jared Emery, Joel Glaser, 
Ronald Miehels, and William Scott. For further 
information write William Smith, M.D., Program 
Chairman, Colorado Ophthalmological Sogiety, 
1601 E. 18th Ave., Denver, CO 80218. 


BASCOM PALMER EYE INSTITUTE: 
MEETING 


The Bescom Palmer Eye Institute of the Universi- 
ty of Miam School of Medicine will hold a corneal, 
external, ancl oculoplastic meeting Jan. 23-27, 1978, 
at the Cari lon Hotel, Miami Beach, Florida. The 
clinically oviented course will emphasize the newer 
aspects in she diagnosis and treatment of external, 
eyelid, and anterior segment disease. Registration 
fee is $250 for practitioners and $125 for residents 
upon application from their department heads. For 
further intermation, write Continuing Education in 
Ophthalmology, Inc., Bascom Palmer Eye Institute, 
P.O. Box 520875, Miami, FL 33152. 


RUDOLPH ELLENDER MEDICAL 
FOUNDATION: 18TH ANNUAL COURSE 


The Rucolph Ellender Medical Foundation will 
present its 18th Annual Instructional Course in 
Contact Lens Fitting by the Ophthalmologist in 
New Orleans March 9-11, 1978. This course will be 
immediate !y followed by the Second Annual Oph- 
thalmoCry surgical Seminar to run concurrently 
with the Feurth Annual Dermato Cryosurgical Sem- 
inar, Mach 11 and 12, 1978. Special convention 
room rates will be offered by the Fairmont Hotel in 
New Orleans. 


PACIFIC MEDICAL CENTER: COURSE 


The Pac fic Medical Center will sponsor a course, 
“The Orbit. Diagnostic Approaches and Manage- 
ment Decisions,” March 9 and 10, 1978, at Stanford 
Court Hotel, San Francisco. The registration fee is 
$225 (resadents, $100). For further information, 
write Continuing Education, Pacific Medical Cen- 
ter, P.O. Box 7999, San Francisco, CA; telephone 
(415) 563-4321, ext. 2761. 


SOUTHERN CALIFORNIA PERMANENTE 
MEDICAL GROUP: FIRST ANNUAL 
OPHTHALMOLOGY SYMPOSIUM 


The Seuthern California Permanente Medical 
Group wll hold its First Annual Ophthalmology 
Symposia, “Glaucoma,” Feb. 19 and 11, 1978, at 
Little America Westgate Hotel, 1055 Second Ave., 
San Diege, California. Speakers include Paul Lich- 
ter, Stewen Drance, David Worthen, and Dunbar 
Hoskins. For registration and further information 
write Shirley Gach, Coordinator, Southern Califor- 
nia Permanente Medical Group, Education and Re- 
search Dept., 4900 Sunset Blvd., Los Angeles, CA 
90027; te ephone (213) 667-4241. 
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AMERICAN DIOPTER AND DECIBEL 
SOCIETY SEMINAR 


The American Diopter and Decible Society will 
hold a seminar at the Mountain Shadows Hotel, 
Scottsdale, Arizona, April 2-8, 1978. For further 
information, write E. A. Rittenhouse, M.D., Execu- 
tive Director, 522 Walnut Street, McKeesport, PA 
15132; telephone (412) 672-7486. 


FLORIDA ADOPTS EYE BANK LAW 


In an effort to keep an adequate supply of corneal 
tissue in eye banks, the state of Florida passed 
legislation that authorizes medical examiners to re- 
move eyes from a body during an autopsy. Unless 
there is a specific objection from the family, only 
telephone confirmation of family approval is neces- 
sary, 

An eye bank called on to supply corneal tissue for 
a transplant can relay the request to the medical 
examiner, who can immediately provide the tissue, 
if an autopsy is required on the body, and the 
removal of the eyes will not interfere with any 
criminal investigation, or alter the appearance of the 
corpse. | 

Autopsies in Florida are performed routinely for 
unexplained deaths, accidents, and murders. 

About 300 transplants are performed yearly in 
Florida, said Herbert Kaufman, chairman of the 
Department of Ophthalmology at the University of 
Florida in Gainesville. “The number may not in- 
crease with the new law,” he said, “but the quality 
of tissue will improve. This autopsy tissue is ideal 
because it usually comes from young people, with 
no chronic illnesses, so it is the healthiest tissue.” 

The new law also allows trained technicians from 
the eye banks to remove the eyes. 


MIAMI OPHTHALMOLOGICAL SOCIETY: 
NEW OFFICERS 


The president of the Miami Ophthalmological 
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Society for 1977-78 is Gordon R. Miller, and the 
secretary is David J. Singer. 


PERSONALS 
WILLIAM M. DOAK 


William M. Doak has been appointed Chief of the 
Extramural Services Branch (formerly Contracts and 
Grants) of the National Eye Institute (NEI), Carl 
Kupfer, NEI Director, announced today. The branch 
is responsible for the business management of re- 
search grants, coordination of research contract ac- 
tivities, and operation of the Institute’s management 
information system under NEI’s Extramural and 
Collaborative Program, headed by NEI Associate 
Director William F. Raub. As chief of the branch, 
Mr. Doak will in particular play an active role in the 
planning and coordination of the Institute’s cooper- 
ative clinical trials of new eye surgery and medical 
procedures. 

Mr. Doak is a graduate of Pennsylvania State 
University. He worked as an administrative assistant 
in the National Institute of Allergy and Infectious 
Diseases and as assistant administrative officer in 
the National Institute of Child Health and Human 
Development. In 1971 he was administrative officer 
for the Division of Extramural Affairs of the Nation- 
al Heart and Lung Institute. From 1974 to 1976 Mr. 
Doak was a member of the staff of the President’s 
Biomedical Research Panel. He has twice received 
HEW Sustained Superior Performance Awards. 


EDWARD GROM 


Edward Grom has been appointed chairman of 
Ophthalmology at the Universidad Central de 
Venezuela, Caracas. Dr. Grom is a Fellow of the 
American Academy of Ophthalmology and Otolar- 
yngology and of the Academia Ophthalmologica 
Internationalis. 
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VISUAL FIELD CHARTS 


Central and peripheral field charts are available without charge to authors 
who require them to illustrate their papers. Write to Editorial Correspondent, 
American Journal of Ophthalmology, 233 East Ontario Street, Suite 1401, 


Chicago, Illinois 60611. 


INSTRUCTIONS TO AUTHORS 


For the preparation of manuseripts for 
American Journal of Ophthalmology 


THE AMERICAN JOURNAL OF OFH- 
THALMOLOGY publishes original and 
timely contributions dealing with clinical 
and basic ophthalmology. Each article 
submitted is evaluated by two or more 
referees who recommend that the paper 
be (1) accepted unchanged, (2) returned 
for revision and subsequent editorial coan- 
sideration, or (3) rejected. Acceptance is 
conditioned by such factors as the origi- 
nality, significance, and soundness of the 
contribution; the suitability of the subject 
matter for subscribers of THE JOURNAL; 
and, the care with which the manuscript 
has been prepared. 


Papers are accepted on the conditien 
that they have not been published or 
accepted for publication in any other 
journal, whether printed in English or 
any other language. On occasion, a paper 
read before a society and published in the 
society’s transactions will be considered 
if the society publication does not reach 
as wide an audience as the contributicn 
merits. When submitting such a paper, 


the author must indicate the time and 
place of the meeting and the name of the 
society pudlication. It is not possible to 
coordinete the date of publication of such 
papers in THE JOURNAL with that in the 
society publication. 


Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. Man- 
uscripts that require extensive editorial 
correction or retyping will be returned for 
that purpose. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepered in the style used by THE 
JOURNAL. A heavy grade of white bond 
paper measuring 81/2 by 11 inches should 
be used. Margins should be at least 1*/2 
inches on all sides. Paragraphs should be 
indented at least one-half inch. Two cop- 
ies must de submitted; carbon copies and 
machine-duplicate copies are acceptable 
only as secend copies. 
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The entire manuscript should be 
double- or triple-spaced. Single-spacing 
should not be used anywhere in the man- 
uscript. The entire manuscript— 
including title page and footnotes, text, 
acknowledgments, references, tables, and 
legends—should be double-spaced. Rules 
and underlining should not be used any- 
where in the manuscript. 


The manuscript should be arranged in 
the following order: 

1. Title page (with footnotes) 

2. Text and summary 

3. Acknowledgments 

4. References 

5. Tables 
. Legends for figures 
Each major section should begin on a 
separate sheet. 


D 


TITLE PAGE The title page should 
be numbered page 1 and contain the 
running (abbreviated) heading, the title, 
each author’s name and highest degree, 
and the city and state where the work was 
carried out. The institution and the orga- 
nization(s) sponsoring the study should 
be credited in a footnote. A second foot- 
note should give the name and mailing 
address of the author to whom correspon- 
dence should be directed. Each page after 
the title page should show the page num- 
ber, senior author’s name, and running 
title in the upper righthand corner. 


ORGANIZATION OF CONTENT 
Manuscripts should be carefully organ- 
ized and prepared in the style used by THE 
JOURNAL. A *statement of the problem 
should be presented first. The material 
and methods should then be precisely 
described. All techniques used should be 
described completely enough to permit 
the reader to duplicate the study. 


Instructions to Authors—CONT. 


Following a description of material 
and methods, the results of the study 
should be given. A section devoted to 
discussion should follow. The discussion 
should relate directly to the topic of 
the paper. 


Summary—Each paper must have a 
summary that describes the content of the 
paper in no more than 150 words. The 
author should state precisely what was 
accomplished, and avoid generalities. 


Acknowledgments—Sponsoring orga- 
nizations and grants should be acknowl- 
edged in the first footnote on the title 
page. Other acknowledgments follow the 
summary. 


REFERENCES The author is re- 
sponsible for complete and accurate 
references, including the proper capi- 
talization and accent marks used in for- 
eign-language publications. References 
must be numbered consecutively, accord- 
ing to their appearance in the text. Ex-ten- 
sive reviews of the literature are not 
desirable. Personal communications 
should be kept to a minimum. Reference 
to studies that have been accepted for 
publication, but not yet published, 
should indicate where they will be pub- 
lished. Reference to studies still in prog- 
ress should be described as such in the 
text without a reference number. Primary, 
not secondary, sources should be cited; 
references derived from encyclopedic re- 
views or textbooks are seldom acceptable. 
References should be cited in the text as 
follows: Allen and Smith! and Jones? 
described .. . 

The names of all authors should be 
cited in the reference list.’ THE JOURNAL 
does not use the term et al. The following 
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Instructions to Authors—CONT. 


style is used by THE JOURNAL for period- 
icals (1) and for books (2): 

l. Terry, T. L.: Extreme prematurity 
and fibroblastic overgrowth of persistent 
vascular sheath behind each crystalline 
lens. Am. J. Ophthalmol. 25:203, 1942. 

2. Reese, A. B.: Tumors of the Eye, 2nd 
ed. New York, Hoeber, 1964, p. 91. 

Abbreviations of periodicals are listed 
in Index Medicus. If there is any ques- 
tion, the name of the publication should 
be written out in its entirety. 


TABLES Each table must be titled, 
numbered with an arabic numeral, and 
cited in the text. The title should appear 
directly below the designation, Table 1, 
and well below the title, a double rule 
(two parallel lines) should span the width 
of the table. Between this double rule and 
a similar, full-width single rule, a heading 
must be given for each column. Smaller 
rules spanning several columns can be 
used to separate main (several-column) 
headings from subheadings, if necessary. 
No other vertical or horizontal lines 
should be used. Each table should be 
double-spaced, and nothing in the table 
should be underscored. 


Narrow columns are preferable. A table 
to be printed one-half page wide can 
include approximately 45 typewriter 
characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces, when printed vertically, tables 
can accommodate 150 characters and 
spaces. 


Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not in a table. 
Suchggraphs ôr diagrams must have a 
separate legend, such legend should be 


typed separately, and not shown on the 
face of the artwork itself. 


ILLUSTRATIONS Graphs, diagrams, 
and photegraphs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating its 
top, and the author’s name should be 
printed with a soft pencil, on the back. 


Each illustration must have a descrip- 
tive legend. These should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the farm used by THE JOURNAL, as 
follows: 


Fig. 1 Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, X70). 


Authors are responsible for obtaining 
permissien to reprint illustrations appear- 
ing in otker publications. Before full-face 
or otherwise identifiable photographs can 
be published, the author must supply 
THE JOURNAL with a legal release. 


Graphs, diagrams, and line draw- 
ings—These must be prepared by a pro- 
fessional artist on heavy white paper 
with India ink. Heavier lines should be 
used for curves than for axes. Labels must 
be of uniform size, parallel to axes, and 
spelling and abbreviations must agree 
with those used by THE JOURNAL. 


Reproductions are enhanced if original 
art is scaled to the page size of THE JOUR- 
NAL (5! by 73/4 inches). Lettering must 
be planned with reduction to this size 
in mind labels should be uniform and 
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large enough to be read easily after reduc- 
tion. 


Visual field charts—The forms used by 
THE JOURNAL will be supplied to authors 
without charge. 


Photographs—These must have a 
glossy finish and a sharp contrast. All 
labels, arrows, letters, and the like must 
be professionally applied. In a series of 
illustrations, all figures should be orient- 
ed in the same direction. Photographs 
should be the same size or larger than the 
intended reproductions. Figure widths in 
THE JOURNAL are 16 picas (23/4 inches, 
one column), 21 picas (31/2 inches), or 33 
picas (51/2 inches, two columns). 


Cropping—Cropping is done to ex- 
clude non-pertinent material from photo- 
graphs. The front surface of each photo- 
graph should be marked with a grease 
pencil to show the area that is to be 
engraved. 


COLOR Colored figures are used in- 
frequently. It is expected that authors will 
partially pay the cost of such pages. The 
charge for color is $500 per page. Both 
color transparencies and color prints must 
be submitted with the paper, together 
with a layout indicating the proposed 
distribution of the figures. 


GALLEY PROOFS The submitting 
author is provided with one set of galley 


Instructions to Authors—CONT. 


proofs. Corrections should be placed both 
in the margin and in the body of the text. 
Proofreading methods are described in 
the dictionary and style books listed be- 
low. In correcting the galleys, alterations 
should be limited. The need for alteration 
can be minimized by careful preparation 
of the manuscript. The cost of extensive 
corrections must be paid by the author. 


Galley proofs must be returned to the 
manuscript editor, Ophthalmic Publish- 
ing Company, 233 East Ontario St., Suite 
1401, Chicago, Illinois 60611, within 48 
hours of receipt. Failure to return galleys 
promptly may delay publication. 


REPRINTS The senior author of each 
paper is given 50 free tear sheets. Reprints 
must be ordered at the time galley proofs 
are returned. 


SOURCE TEXTS 


THE JOURNAL recommends the follow- 
ing publications as guides to style, gram- 
mar, spelling, and usage: 

Council of Biology Editors, Committee 
on Form and Style: CBE Style Manual, 
3rd ed. Washington, D.C., American In- 
stitute of Biological Sciences, 1972. 


A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 


Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 2nd ed. New York, 
Macmillan Co., 1972. 
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Surgidev... 


Style 2-P Iris Suture Lens 





Surgidev'’s Style 2-P is intended for use after intracapsular ~N : eS 
cataract extraction. The loops, optical portion and haptic rim ~ at 
are manufactured of one material, PMMA—polymethyl- 

methacrylate. 


Surgidev Corporation manufactures six styles cf intraocular lenses with loops 
and optics made of polymethylmethacrylate. Al our lenses are ethylene oxide 
gas (ETO) sterilized and dry packed. For convenient handling of our lenses 
prior to insertion, we supply the unique sterile lenstray.™ 










b FOR INFORMATION OR ORDERING 


RGIDEV == Sie 


CORPORATION 1528 Chapala Street è Santa Barbara, California 93101 





CAUTION: Federal Law restncts this device to sale ty œ on the order of a physician. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 5 through September 8, 1978 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 

University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryclogy and Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 
W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, H. Kolder, R. O'Connor, G. Paris, 
K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson and many 
others on the faculty of 60. 


Tuition is $775.00. For further information and application forms, please write to J.W. Bettman, 
M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


| ita ANTERIOR 
( | SEGMENT 
Hi” CAMERA 


The fully automatic ASC system 
is designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 

Significant advantages of ASC 
are that the flash system is equip- 
ped with flexible arms so the light 
reflex may be adjusted to the 
areas of the cornea which will not 
interfere with the quality of the 
photographs. 

The magnification and intensity 
of the light source enables clear 
photographs of iris detail, intra- 
ocular lenses, as well as routine 
cornedj é conjunctival pathology. / 

e improves recor 
keeping during treatment and amet 1383 
increases convenience in research 
and teaching situations. 


Sold exclusively by - 
Visual Horizons 
208 Westfall Road 


Rochester, NY Eye Photographs by the Department of Ophthalmology - 
(716) 442-3600 Park Ridge Hospital - Rochester, NY 
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Retina Research Foundation 


Houston, Texas 


ANNOUNCEMENT — CALL FOR NOMINATIONS 
New Retina Research Award of Merit 


The Retina Research Foundation, Houstan, Texas, announces the creation of an annual AWARD OF 
MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents (a) single out- 
standing achievement in basic retina research, or (b) a potentially significant contribution to new basic 
knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases and disorders. 
President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., F.1.C.S. 


AWARD $30,000 (which includes a $1,000 honorarium). 
ELIGIBILITY All vision scientists whose research is primarily directed to the retina.* 


NOMINATION PROCEDURE The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee’s achievement or contributions to retina 
research, plus 3 (maximum) published reorints that best sudstantiate the work for which he/she is 
being nominated; (3) nominee's curriculum vitae including complete bibliography. 

Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 
6436 Fannin, Suite 800, Houston, Texas 77030. 


DEADLINE Nominations must be postmarked no later than December 15, 1977. 


SELECTION & PRESENTATION The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the first Award is 
scheduled in conjunction with the dedication of The Cullen Eye Institute, Baylor College of Medicine, 
in Houston's new Neurosensory Center on February 24, 1978. : 
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*Scientists in the Department of Ophthalmology, Baylor College of Medicine, and at The Methodist 
Hospital, Houston, Texas, are ineligible for nomination in the first award year. 


SUGGESTIONS TO SCIENTIFIC REFEREE 


A scientific referee should consciously adopt an impartial attitude toward the manu- 
script under review. His position should be that of an ally of both the reader and the 
author with the aim of promoting effective and accurate scientific communication. An un- 
published manuscript is a privileged document and must be protected from any form of 
exploitation. The reviewer should not cite the manuscript or refer to the work it describes 
before it has been published. He must refrain from using the information it contains for 
the advancement of his own work. The paper should not be discussed with the author. 
The review should not identify the referee directly or indirectly. 

if a scientific referee cannot judge a particular article promptly or impartially, it should 
be returned at once to the editor. Reviews must be completed expeditiously, and if the 
review cannot be completed within 10 days the manuscript should be returned immediately. 

Mark obvious errors in diction, style, and spelling in pencil only, on the margin of the 
manuscript. If you wish, insert questions, again in pencil, on the margin also. In fairness 
to the author, if it is necessary to return the manuscript to him, he must have the manu- 
acieere rane in such a form that he can erase suggestions and submit it to another 
journal. , i 

In comments intended for the author’s eyes, please indicate specific rather than general 
criticisms. These should be presented dispassionately and abrasive remarks avoided. Sug- 
gested revisions should be couched as suggestions solely and not expressed as conditions 
for acceptance. Do not make specific statements comcerning the acceptability of the paper 
in comments destined for transmittal to the author. 

In the section below the perforation, “Confidential to the Editor,” please indicate the 
suitability of the manuscript for publication. Your criticisms, arguments, and suggestions 
will be most useful if they are specific and carefully cocumented. A reviewer's recommenda- 
tions are gratefully received by the editor, but editorial decisions are based on evaluations 
derived from several sources and one reviewer's recemmendations are not always followed. 

Please return the manuscript in its protective envelope, together with two copies of the 
review, to the editorial office in the enclosed prepaid addressed envelope. Be careful that 
all parts of the manuscript, including the figures, are returned. Be careful that notes and 
names identifying the reviewer are not inadvertent'y included in the typescript. 

Your help is most appreciated. 
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The Post Graduate Institute 
of the New York Eye and Ear Infirmary Announces the 
Thirteenth Annual Review Course 


“BASIC SUBJECTS 
IN OPHTHALMOLOGY” 


December 5 through 10, 1977 


© © ©% è è ọọ ọ 
SUBJECTS 


Physiology « Pharmacology • Ocular Motility e Neuro 
Ophthalmology • Medical Ophthalmology • Developmental 
Anomalies ¢ Pediatric Ophthalmology • Anatomy and Histopathology of 
the Eye « Diseases of the Cornea and Conjunctivia « Interpretation of 
Posterior Pole Lesions « Principles of Physical Optics and Refraction 


© © è è ọọ ọọ ọ 
Course Director: James C. Newton, M.D. 


FACULTY 
Ronald Care, M.D. Thomas Kuhns, M.D. 
Andrew P. Ferry, M.D. Peter J. G. Maris, M.D. 
David S. Friendly, M.D. Robert C. Mickatavage, M.D. 
John S. Hermann, M.D. Richard Ruiz, M.D. 
Frank B. Hoefle, M.D. Whitney G. Sampson, M.D. 


This six-day intensive course is designed as a comprehensive review of 
the basic subjects in ophthalmology, and qualifies for 48 credits in 
Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $450.00 (Luncheons and Cocktail Party included) 


For application and further information, please write: 


Jane Stark, Registrare Post-Graduate Institute 
New York Eye and Ear Infirmary * 310 East Fourteenth Street 
New York, New York 10003 « Tele: (212) 673-3480 


due smoke, glare, pollen, air pollution... 
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= _ extensive clinical tests indicate 
isine is ideally suited for your recommendation 


Visine" offers patients a tetrahydrozoline HCL, removes redness 
proven efficacy and safety i PLASTIC BOTH quickly and effectively. 


: 8 | For these conditions, Visine is 
for relief of Symptoms of Wi relied on by more people than 


Ga 
minor eye irritation. _ any other eye drop. And because 
_ % your patient knows Visine by name, 
he should be completely willing to 
follow your recommended treatment 


In a world.that can be very unfriendly 
to the eyes, many of your patients 
may occasionally suffer from minor A 

eye irritation. Visine will relieve tua ia *NDA Clinical #10-878 (1955-'57) 

that burning and itching. And the ye g al Additional. NDA Clinical #10-878 (1961) 


«vasoconstrictor in Visine > | Subsequent Double-Blind Efficacy Studies 
e, : (8/'72, 9/'76, 11/76, & 2/'77) 





Visine Eye Drops are armther 
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OPHTHALMOLOGY BOARD REVIEW COURSE 


DECEMBER 12-17, 1977 






sponsored by 






THE DEPARTMENT OF OPHTHALMOLOGY 






The University of Texas Health Science Center at Houston, 
The Medical School 






The Annual Ophthalmology Board and Recertification Review Course will begin at 8:00 
a.m., Monday, December 12th and end at noon, Saturday, December 17th. Lunch will 
be served each day. 






Tuition: $500.00 







For further information, contact: 






Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
Phone: (713) 790-1100 






SEMI-ANNUAL 


Oruloplastic Surgical Dissection Course 
of the 
Nem York Medical College - Westchester County Medical Center 


Wednesday, Nov. 2, 1977: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical 
Seminar 


Thursday, Nov. 3: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 


Friday, Nov. 4: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 


Saturday, Nov. 5: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergmann; V. Boniuk; R. Coburn; N. Cousins; 
M. Dunn; D. Gaffin; H. Gould; M. Guibor; P. Guibor; S. Hecht: T. Hoyle; A. Leonard; M. Kraft; 
D. Praeger; H. Settles; G. Wiggs; D. Wolfley; D. Allen, and others. Course Directors: Michael 
Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, E.N.T. Plastic, General Plastic, and Dermatologic 
Plastic Surgeon. To provide the practicing and resident surgeon with an integrated oculoplastic 
surgical course employing LIVE SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT'S 
CADAVAR SURGERY. . 


REGISTRATION: Limited Enrollment CREDIT: 38 hrs. Category | A.M.A. & C.M.E. 
INQUIRE: Ms. Tamkin, c/o Dr. Pierre Guibor i 
630 Park Avenue, New York, NY 10021 
(212) 734-1010 
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IN ANSWER TO MANY INQUIRIES 


FINALLY AN ATTACHMENT FOR SLIT 


PHOTOGRAPHY 


e Any 24x36 reflex camera can be used 
e Fiber optics illumination 

e Magnifications: 1.5x and 2.4x 

e Easy to handle 





ALFRED P. POLL, INC. 


OPHTHALMOLOGICAL EQUIPMENT OF TOP QUALITY 
40 West 55th Street 
New York, NY 10019 
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Commitment 
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PUSH BUTTON PHOTOGRAPHY 


No experience necessary to get professional 
results in your first twenty exposures. 












THE 
FIRST PLACE 
TO LOOK FOR 
THE LAST 
WORD IN EYE 
INSTRUMENTS © 











For over 80 years, Sklar has produced 
quality instruments to meet the specific 
requirements of the ophthalmolog'st. 


Request our Eye Instruments catalog, 
the one source for all your instrument 
needs. 


sas J. SKLAR MFG.Co.,inc. ® 
Aá Long island City, N.Y. 11101 » 








Please send me the Sklar Eye $ 
Instruments catalog. e- 
M.D. w 

NAME 4 £ 
ADDRESS ai 
zi 
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Please request color slides of above photos, as 
black and white printing does not show detail of 
pictures. 


NO FOCUSING. No changing of lenses, bellows, filters, 
batteries, no viewing illumination necessary. 


ONLY CHANGE FRAMES. (sizes in inches.) 


The first thing is 8 to 1 magnification frame 


% x Y2"—2 to 1 magnification of cornea. 

13% x 1"—{or 1 to 1) Single eye. 

43⁄4 x 2%2"—For Double eye. 

12 x 8”—Portrait or full face. 

Other size frames can be made to order ex: 112 x 2” for 
plastic surgery of eye. 


Greater magnification—14 to 1 available. Please 
reques. 


DUAL LIGHT SYSTEM. 

AUTOMATIC FOCUSING. 

EVEN AND CORRECT ILLUMINATION AT ALL 
TIMES. 

NO PROBLEM OF MOVEMENT AS PICTURES ARE 
TAKEN AT THE SPEED OF LIGHT 1/1000 OF A 
SECOND. 


Every pieture will be critically sharp as our illumination 
and frames are specially designed for eye photography. 


PHOTOEAZE SINGLE UNIT reflex camera consists of: 
35 mm reflex camera back with doyble extention bel- 
lows, 50mm lens, power pack (strobe), two strobe lights 
one for each eye, full set of ophthalmology frames. ... 

Geese wip wie ws alr Price...$445.00 FOBN.Y. 


copy of x-ray negatives or from books. 


Clinical or surgical pictures of eye in 35 mm color slides 
(2 x 2”) or black and white film without any adjustment. 


To order and for information: 
PHOTOEAZE MFG INC. 
241 EAST 10 ST 
NEW YORK, N.Y. 10003 
tel. 212-982-0660 
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THE SECOND 


LENS IMPLANT AND CATARACT SURGERY SYMPOSIUM 


SPONSORED BY 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
ST. FRANCIS HOSPITAL 
MIAMI BEACH, FLORIDA 
AND THE 
MIAMI EYE FOUNDATION, INC. 

MIAMI BEACH, FLORIDA 


DECEMBER 11-15, 1977 
AMERICANA HOTEL, MIAMI BEACH, FLORIDA 


FACULTY 
DOUGLAS ANDERSON, M.D. CHARLES KELMAN, M.D. 
CORNELIUS BINKHORST, M.D. RICHARD KRATZ, M.D. 
HENRY CLAYMAN, M.D. A. EDWARD MAUMENEE, M.D. 
ROBERT DREWS, M.D. EDWARD NORTON, M.D. 
DANIEL EICHENBAUM, M.D. DAVID SHOCH, M.D. 
RICHARD FORSTER, M.D. JOHN SHOCK, M.D. 
MILES GALIN, M.D. BRADLEY STRAATSMA, M.D. 
NORMAN JAFFE, M.D. JERALD TENNANT, M.D. 
HERBERT KAUFMAN, M.D. RICHARD TROUTMAN, M.D. 


PURPOSE 


The past decade has witnessed a most exciting revolution in cataract surgery modalities, including 
lens implantation, automated extracapsular surgery and technically improved intracapsular cataract 
surgery. As a result the pressures placed on the modern cataract surgeon by colleagues and patients 
are enormous. 


This symposium will proceed from the eminently successful 1975 BASCOM PALMER-ST. 
FRANCIS IMPLANT SYMPOSIUM. Instruction will be provided by some of the world’s leaders in 
anterior segment surgery. This, together with workshops and lectures, will place these modalities 
in perspective for both the beginner and the experienced. Lens implantation techniques and ad- 
vances will be especially emphasized. 


REGISTRATION FEE $450 


PROGRAM CHAIRMEN 
NORMAN S. JAFFE, M.D. 
HENRY M. CLAYMAN, M.D. 


FOR INFORMATION WRITE TO: 
MS. LYN JOHNSON 
MIAMI EYE FOUNDATION 
1680 MERIDIAN AVE. 
MIAMI BEACH, FL. 33139 


MAKE CHECK PAYABLE TO 
z MIAMI EYE FOUNDATION 


APPROVED CONTINUING EDUCATION CREDIT, AMA CATEGORY 1 


NOTICE: The Bascom Palmer Eye Institute, University of Miami School of Medicine is sponsoring 
a symposium "Vitreous Surgery for the Anterior Segment Surgeon” immediately pre- 
ceding this meeting—December 7-10, 1977—also at the Americana Hotel Miami 
Beach, Florida. 
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BASCOM PALMER EYE INSTITUTE 


DEPARTMENT OF OPHTHALMOLOGY 


UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


Presents 


VITREOUS SURGERY FOR THE ANTERIOR 
SEGMENT SURGEON 


December 7-10, 1977 
Americana Hotel, Miami Beach, Florida 


Faculty 
George Blankenship, M.D. Richard Forster, M.D. 
Henry Clayman, M.D. Jonathan Herschler, M.D. 
Jackson Coleman, M.D. Norman Jaffe, M.D. 
Nicholas Douvas, M.D. David Kasner, M.D. 
Daniel, Eichenbaum, M.D. Robert Machemer, M.D. 
Henry Edelhauser, Ph.D. Edward W. D. Norton, M.D. 


Program Chairmen 
Robert Machemer, M.D. Daniel Eichenbaum, M.D. 


The advent of automated vitreous surgery is a major breakthrough in the therapy 
of heretofore unmanageable conditions. The uses of vitreous surgery are of benefit 
not only to the retina surgeon, but also to the anterior segment surgeon. The purpose 
of this symposium is to discuss the application of these techniques for anterior 
segment surgery, and to provide instruction in the various modalities. 


This program is accredited in Category 1 for the Physicians’ Recognition Award of 
the American Medical Association. Registration fee is $250 for practitioners and 
$150 for residents upon application by their Department Head. Elective practical 
courses on animal eyes will be available at a cost of $50 per session—limited en- 
rollment. Mail registration fee (U.S. dollars only), payable to “‘Continuing Education 
in Ophthalmology, Inc.’’, Bascom Paimer Eye Institute, P.O. Box 520875, Miami, 
Florida 33152. 
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The Second Lens Implant and Cataract Surgery Symposium jointly sponsored by 
the Bascom Palmer Eye Institute, University of Miami School of Medicine, St. Francis 
Hospital and the Miami Eye Foundation will immediately follow this meeting— 
December 11-15, 1977, Americana Hotel, Miami Beach, Florida. 
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KRESGE EYE INSTITUTE OF 
WAYNE STATE UNIVERSITY 


Presents a fiye-day intensive continuing education course 


Ophthalmology: Basic and Clinical Review 


November 28 — December 2, 1977 


DEARBORN INN 
Dearborn, Michigan 


OPTICS AND REFRACTION ................ Robert D. Reinecke, M.D., Chairman, 
(4 Hours) Department of Ophthalmology, Albany Medical 
College of Union University 

NEUROANATOMY AND NEURO-OPHTHALMOLOGY ....... Myles M. Behrens, M.D., 
(4 Hours) Chief, Neuro-Ophthalmology Unit, Columbia 


Presbyterian Medical Center, 
Edward Harkness Eye Institute 


PATHOLOGY!........ Myron Yanoff, M.D., Chief Section of Ophthalmic Pathology, 

(4 Hours) Department of Ophthalmology, Hospital of the University 

of Pennsylvania and Scheie Eye Institute 

PATRONS ig os oy ca ee hes heey lake og oe Meee E TE ‘heal Myron Yanoff, M.D. 
(4 Hours) 

STRABISMUS 3... Os Bee ai Alan B. Scott, M.D., Associate Director, Smith-Kettelwell 

(4 Hours) Institute of Visual Sciences 

CORNEA AND EXTERNAL DISEASES ..... Juan Arentsen, M.D., Assistant Professor, 

(4 Hours) Jefferson University; Associate Director, 

Cornea Service, Wills Eye Hospital 

PHARMACOLOGY AND THERAPEUTICS ........... Joel S. Mindel, M.D., Assistant 

(4 Hours) Professor, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

GLAUCOMA AND METABOLIC DISEASES ...... Stephen M. Podos, M.D., Professor 

(4 Hours) and Chairman, Department of Ophthalmology, 

Mt. Sinai School of Medicine 

EMBRYOLOGY, GENETICS, AND ANATOMY ....... Alan M. Laties, M.D., Professor 

(4 Hours) of Ophthalmology, University of 

Pennsylvania Medical School 

MEDICAL OPHTHALMOLOGY ........ Paul Henkind, M.D., Professor and Chairman, 

(4 Hours) Department of Ophthalmology, Montefiore 


Hospital and Medical Center 


Course Directors: Maurice Croll, M.D., Director: Leo Croll, M.D., Co-Director 


Kresge Eye Institute Faculty: John W. Cowden, M.D., Karni W. Frank, M.D., Robert N. 
Krim Wi Robert S. Jampel, M.D., Ph.D., Harold Weiss, M.D., Dong H. Chin, 
.D., Ph.D. 


Registration fee: $400.00 (includes luncheons and cocktail party). 
EARLY REGISTRATION IS ADVISED. 


For more information, write or call: ` 


Beaufort Cranford, Conferences & Institutes. 
Wayne State University, Detroit, Michigan 48202 (313) 577-2406 


Checks should be made payable to WAYNE STATE UNIVERSITY — KEI 
Category | Continuing Medical Education: 40 hours 
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LENSES : 
i 
The Younger Ophthalmoscopic Lens, light-gathering power, resulting in a aigh- silicone for handling comfort. 4 
thanks to an optically precise aspheric resolution image in a clear, three-dimen- They may be used alone or with other 
construction, minimizes or eliminates sional view. lenses or mirrors as adjuncts for mon- 
peripheral blur and distortion associated Lenses are mard-coated on both suraces ocular or binocular vision or, by reversal, i 
with ordinary ophthalmoscopic lenses to reduce extraneous reflections and are as a precision magnifier to scan the eye's ; 
while at the same time providing greater mounted in a deep ring, clad in resilient outer areas. Sa 
4 
Indirect ophthalmoscopy by means of a hand-held ens is of great value in diag- ‘ 
nosis and treatment involving a wide variety of pathological conditions. It allows a i 
brilliant aerial image of the fundus and a view much larger than that obtained sg 
through direct ophthalmoscopy. It provides an apparent three-dimensional view P 


for critical examination of the retina and of the peripheral areas of the retina — the | 
area involved in retinal detachment It can revea many congenital anomalies, tu- : 
mors, wounds, foreign bodies, contusions and other pathology. Such critical exam- 
ination techniques are difficult at best — and often impossible — with other types of i 
ophthalmoscopes. k 


A spherical lens, with its unavoidable oblique power error and oblique astigmatic 
error, gives an image which is severely blurred ard distorted peripherally. A lens of 
aspheric construction corrects this distortion and diurring, provides greater light- | 
gathering power and delivers high-resolution image quality in a clear, three-dimen- 4 


sional view. 
* Field of view esiimates vary with the model used. These 


Lens Marking 14D | 200 | 28D | 34D values are minimum, with the constants of the Gullstrand 
Clear Aperture (mm) | 50 | 50 | 38 | 34 | schematic eye being used. Calculations based on a 

human eye witk dilated pupil would show & substantial 
Focal Length (mm) |71.4|60.0 [35.7 [204 








increase in the angle of view. 
Field of View* 


[Magnification = [46x [85x [25x[2.% 
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Ophthalmic Literature 


EDITOR: Sir Stewart Duke-Elder 
ASSISTANT EDITOR: Barrie Jay 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, E. W. G. Davies, 
Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, J. H. Kelsey, I. Luke, 
Stephen J. H. Miller, A. S. Mushin, E. S. Perkins, A. H. S. Rahi, R. J. H. Smith 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hruby; Belgium, J. Fran- 
çois; Brasil, A. L. de Medeiros; Chile, A. Gormaz B.; Czechoslovakia, M. Klima; 
Egypt, M. S. E. Mostafa; France, F. Hervouët, S. Vallon; Germany, R. Turss; Greece, 
J. Charamis; Holland, W. A. Houtman, A. J. M. Vermorken; Hungary, P. Weinstein; 
India, S. R. K. Malik; /srael, |. C. Michaelson; Italy, M. G. Bucci, P. de Palma; Japan, 
A. Nakajima; New Zealand, G. Fenwick; Poland, J. Burau; Scandinavia, G. von 
Bahr; South Africa, S. Etzine; Spain, A. Arruga; Sri Lanka, |. Sri-Skanda-Rajah- 
Sivayoham; Switzerland, R. Kern; Turkey, C. Orgen; USA, J. L. Baum, D. Gold, J. 
Price; Venezuela, H. S. Novich; Yugoslavia, N. Ljuština-Ivančić, A. Pišteljić. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified under one of forty specific headings 
with cross-references where necessary. The journal appears quarterly with over- 
lapping volumes; a complete volume abstracting a year’s literature consists of six 
issues plus an author and subject index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up to date or the research worker will 
find the journal invaluable. 


ANNUAL SUBSCRIPTION RATES: Inland £20.00 
Abroad £24.00 
USA & Canada $48.50 


ORDER FROM: Miss R. Soley, Publishing Manager, Ophthalmic Literature, 
> Institute of Ophthalmology, Judd Street, 
London WC1H SQS, England 
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SUPRAMID EXTRA’ 


SUTURE. Polyfilament but neither braided nor twisted. New cable-type 
construction with several strands enclosed in a perfectly smooth tover 
of the same material, gives great pliability and superior strength. Strong, 
handles as silk. No stitch irritation, no growth of tissue into suture. Sizes 
10-0 to 8. 


AUTOCLAVABLE CONTAINERS with balls of suture suitable for repeated 
autoclaving for those who thread needles. Sizes 6-0 to size 8. 


STERILE PACKAGES with swaged-on needles. Side-cutting spatulated, 
reverse Cutting and taper point needles. Sizes 10-0 to size 0. 





MICRO-SPATULA needles for cataract, keratoplasty and intraocular lens 

suturing. Needle wire size 0.14mm, length 5mm, Code No. 2SC-100 with 
12” of 10-0 Black Supramid Extra suture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 2SC-90 
and 2SC-80 with 12” of Black Supramid Extra suture 9-0 and 8-0 respectively. 


NEW: PLIABLE BLUNT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31 cm 
of 9-0 Black Supramid Extra suture or 10 cm of 10-0 Jackson P.atinum-10% Iridium Wire. Code No. BI-90 
or BI-PI-100 respectively. 


NEW: JACKSON PLATINUM-10% IRIDIUM WIRE, 5 inches or SC needle for securing Medallion Intra- 
Ocular lens. Code No: SC-PI-100. 


NEW: YASARGIL NEEDLES—Taper-poirt, 14 and 1 circle wire sizes 0.07, 0.1 and 0.14 mm for 
micro-neuro and micro-vascular surgery on 10-0 black—Supramid-Extra suture. 


GUIBOR-SMITH SUTURE—for Frontalis Fixation (4-0 Supremid Extra, double-armed with 1> curved, 
reverse-cutting needle): 2GS-1-40 for adults, 2GS-2-40 for Pediatric work. 


von NOORDEN SUTURE for posterior fixation of extraocular muscles, 1 circle spatula needle, 5.5 mm 
long, wire size 0.35 mm with 12” of 5-0 Supramid Extra suture, Double armed. Code No. 2vN-50. 


SUPRAMID® SLEEVES for method by Edward A. Dunlap, MD. and SUPRAMID® CAPS for method by 
Philip Knapp, M.D. Both used for prevention of adhesions n eye muscle surgery. 


NEW: BEEKHUIS SUPRAMID MENTOPLASTY AUGMENTATION IMPLANT. Pre-rolled, sterile. Three 
sizes: small, medium, large. SUPRAMID® SURGICAL MESH—FOR AUGMENTATION RHINOPLASTY. 
Reference: Beekhuis, G. Jan, M.D.: Saddle Nose Deformity, “he Laryngoscope, Vol. LXXXIX, pp. 2-42, 
January 1974. 

SUPRAMID® FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 

Smooth Surface Foil: 15 X 20 cm, thicknesses from 0.05 mm to 2.0 mm, nonsterile. 


Orange-Peel Surface Foil: 0.4 mm thick, 3 X 3 cm, sterile. Method by Pierre Guibor, M.D. 


CATALOG GLADLY FURNISHED ON REQUEST 


Sole Importer for USA, Camada, Mexico 


S. JACKSON, INC. 


4815 Rugby Ave., Washington, D.C. 20014 60 Eastern Ave., Brampton, Ontario, Canada 
® U.S. and Canadian Trade Marks Registered 
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ALL EYES FOCUS ON HARPER AND ROWS 
S ‘LOOSE LEAF VOLUMES FOR PROGRESSIVE, 
PRACTICING OPHTHALMOLOGISTS 

AND OPTOMETRISTS: 

ONE COMPLETE, EVER-CURRENT REFERENCE 


CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D, FACS. 


benefits you cant afford to miss: 


You are informed, on a regular basis, 
of all that is new. 
* Appropriate equipment, and 
rationale of its use, is reviewed. 
* No charge for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 
First set of easy-to-insert revision 

pages automatically will be sent to 

CLINICAL OPHTHALMOLOGY subscribers at no 

extra charge, along with instructions 

on how and where to insert new pages. Eier & Row Publishers, Inc. 

Revisions in future years are optional. Loose Leaf Reference, 2350 Virginia Ave. 


look what you get: Hagerstown, MD 21740 
5 loose leaf volumes, Please send me on 30-day approval or 
concise and comprehensive phone 301-733-2700 (ask for Mrs. Taylor): 
* 3,443 pages _] CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 





* 212 chapters encompassing L] Enclosed is my check for $275 (We pay postage, handling.) 
the entire field of ophthalmology | C] Please bil! me full amount, $275, plus postage, handling, $3.00 
* all information clinical in scope [L] Please bilme $ —— — per month. ($10 minimum.) 
* 156 impressive contributors, Name 
experts in their specialties | (please print) 
* 2,899 clear illustrations Address 
and photos, plus 6 color plates | 
* 367 tables and figures City Pete Zip 


for fast analyses 
* 8x 10”, easy-to-handle size No deposit; no interest; no carrying charge. 
* annual revision service Postage and handling costs will be included in installments. 
* separate computerized index, | AJOO 
updated for new revision pages 
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KELMAN ANTERIOR THE KELMAN COURSE | 
CHAMBER LENS IN T3 
IOL COURSE PHACO - EMULSIFICATION 


and The New Kelman Anterior 
LENGTH OF COURSE: Chamber IOL 


1 Day Workshop — (Fridays only) Under the direct supervision of 


CURRICULUM: CHARLES D. KELMAN, M. D. | 


8:30-9:30 am — Basic Introduction 
to Lens and GUEST FACULTY includes 


Sesetanaps Jordan Burke, M.D. 
9:30-11:00 am — Surgical E. Reed Gaskin, M.D. 


Demonstration < 
Lydia Hall Hospital! Lee Hirsch, M.D. | 


4 cases Leeds Katzen, M.D. 
11:00-12Noon — Post-op Richard Keates, M.D. 
Examination of Oram R. Kline, M.D. 
previously operated Manus C. Kraff, M.D. 
paren Malcolm S. Roth, M.D. 


12 Noon-1:00 pm — Lunch and Lyle Moses, M.D. 


Discussion Jess C. Lester, M.D. 
2:00-4:00 pm — Laboratory Practice Howard L. Lieberman, M.D. 
4:00-5:00 pm — Discussion William U. McReynolds, M.D. 
Dorald L. Praeger, M.D. 
COST: $185.00 Ned L. Snider, M.D. 
Video Cassette on Joseph Spina, Jr., M.D. 
technique. Optional. Charles W. Tillett, M.D. 


LIMITED ENROLLMENT Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 

FOR DATES AND FURTHER DETAILS ; 

WRITE: Courses given monthly 


s For futher information, 
David J. Kelman Research Foundation please write or phone: 


150 East 58th Street 


New York, New York 10022 The David J. Kelman 
Research Foundation, Inc. 


150 East 58 Street, | 
NAME New York, New York 10022 


or call (212) 838-9244 


ADDRESS 


An AM.A. 40-hour accredited course 
DENE a E for continuing medical education 


DENIE E a Special fee for residents 
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Viele 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 







VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


e Helps maintain a tight 
lens fit 
(3 e Index of refraction 1.336 
008 
che Apply small amount of Gel to inner surface of Gonio lens. 


and. apen Available in 144 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street « Quincy, Mass. 02169 
Area Code 617 * 479-2680 
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RATES FOR AJO , 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS MEETINGS 
PEOPLE SERVICES 
PRACTICE SUPPLIES 


1x 3x or 
more 

$12.00 $10.00 
1.00 85 


Rates 
30 words or less 
... each additional word 


Count words, including abbreviations. Ini- 
tials and numbers count as one word. (Box 


000, American Journal of Ophthalmology— 
counts as six words) 


Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
tst month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 

American Journal of Ophthalmology 
233 East Ontario Street, Suite 1401 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


Third Ophthalmologist wanted to join busy university af- 
filiated Ophthalmologists near Ann Arbor, Michigan. Sub- 
specialty interest desirable. Huron Ophthalmology PC 103 
Arnet Street Ypsilanti, Michigan 48197. 


Ophthalmologist: 32, university trained, completing 
Cornea-External Fellowship in June 1978. Seeking 
partnership, association, sale, or solo practice in Upper 
Midwest, East, or New England. Enjoys general practice. 
Box 061 AJO 


Ophthalmologist: 28, university trained, completing resi- 
dency June, 1978; seeks association with one or more 
ophthalmologists: reply to Box 063 AJO 


Ophthalmologist: completing vitreous and retina surgical fel- 
lowship (Boston program) seeks association with estab- 
lished retina practice, academic position or sola opportu- 
nity. Box 066 AJO 


DON DIAMOND 
CONTACT LENS SERVICE 


In-Office Fitting 
For Ophthalmologists 


NYC area, Long Island, Westchester 


Experienced, Licensed Personnel. Fit Your 
Patients in Your Office. Hard and Soft 
Lens (Incl. B & L, Hydrocurve and Softcon) 
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RETINAL SURGEON 


Noted midwest urban Universitys» 
Center seeks individual to head retinal 
surgery. Rank to professor, depending 
upon qualifications. Must be interested 
in full full-time academic and clinical 
career. Send curriculum vitae to Box 
064 AJO 


An Equal Opportunity Employer 





Opthalmotogist: To associate with established, certified 
ophthalmologist in North Pacific Coast city of 43,000. 
Salary f rst year then partnership. Curriculum vitae in first 
reply. Box 038 AJO 


Ophthalmealogist: 31, married, completing university resi- 
dency December 1977. Seeking association, partnership, 
solo in Southern Florida, Los Angeles, or New Jersey. Call 
(803) 571-4205 or Box 070 AJO 


Ophthalmologist: 33, university trained, fellowship in 
neuro-aphthalmology and orbital surgery. Desires teach- 
ing appointment or association in Eastern states or 
Flor da. Available July ‘78. Box 071 AJO 


Ophthalmologist: 30, married, university trained completing 
vitreorecinal fellowship in June, 1978. Seeks academic po- 
sition, association with established group practice, or solo 
oppertunity. Box 074 AJO 


Ophthalmologist: finishing university residency June 30, 
1973. Desires solo, partnership or multispecialty group in 
Denver San Diego, San Francisco Area. Box 075 AJO 


Wanted: Used Equipment in Excellent Condition. 
Starting practice from scratch. Need surgical instruments, 
chairs, stands, perimeter, lensometers, phoropters, trial 
N etc. Please send description and prices Box 072 
J 


For Sale: CILCO Binkhorst 4 loop (Style 2 prolene) sterile at 
$140.00 each. 22-19.5 D and 11-18.5 D available. Call 
605-665-9638 MTWF 7-5:00 


For Sale: Auto-Refractor with Topcon Stand, Model 6600, 
excellant condition, less than two years old. 
Original cost $27,000, asking $17,000. Will nego- 
tiat2. Robert A. Brown, Jr., M.D. P.A., 10 Sumner 
Street Greenville, S.C. 29601 (803) 232-5151 


Ophthalmic Pathologist: Mount Sinai Schoo! of Medicine, 
New York City. Research oriented. Rank & Salary depen- 
dent wpon ability, experience and previous publications. 
Please send curriculum vitae to: 

Maunt Sinai Schoo! of Medicine 
City University of N.Y. 
10@ Street & Fifth Ave. 
New York, N.Y. 10029 
An Equal Opportunity Employer 
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Acyity Systems 
Alcon Laboratories Inc. 
gate 
ears Naturale 
Allergan Pharmaceuticals 
Blephamide 
Epifrin 
Liquifilm Forte 
Allied Ophthalmic 
American Intra-Ocular Implant 
American Optical 
(Soft Contact Lens Div.) 
American Society of Contemporary 
Ophthalmology 
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Travel Seminars 
Ayerst Laboratories 
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Step up 


to a Surgidev Product 


90% of your orders for intraocular lenses 
are shipped within 24 hours. 


STYLE NO. 1-P 


STYLE NO. 3-P 


Lens dia Smm Leas dia 5mm 
Haptic dia 6mm Hapticdia 6mm 


STYLE NO. 4-P STYLE NO. 6-P STYLE NO.9 


Lens dia Smm Lens dia 5mm Lensdia 5mm Lens dia 3.5mm 


a il. FOR INFORMATION OR ORDERING 


` Wa CALL COLLECT ANYTIME 
(a RG ID EV (805) 965-1085 


CORPORATION 1528 Chapala Street è Santa Barbara, California 93101 


CAUTION: Federal Law restricts this device to sale by oron the order of a physician. 





A comprehensive approach 
to nonpurulent conjunctivitis” 
doesn't have to fill 
your treatment tray. 


All you need is one small bottle of 
Blephamide® And here's why. 

Blephamide decongests with phe- 
nylephrine. Soothes and lubricates 


with Liquifilm® (polyvinyl alcohol 1.4%). 


Fights the infection with sulfaceta- 
mide. And calms the inflammation 
with prednisolone acetate. 

As far as Blephamide is concerned, 
treating the cause of nonpurulent con- 
junctivitis is only half the job. That's 





why you'll find a mild decongestant 
and soothing lubricant in Blephamide 
to treat the complaint. Add to that 
the once-a-night convenience of 
Blephamide® S.0.P® sterile ophthal- 
mic ointment, and you've got a fast, 
effective pair that’s hard to beat for 
nonpurulent conjunctivitis. 

Prescribe Blephamide in either drops 
or ointment. It’s a lot more therapy 
in a lot less space. 


Fast and effective. A hard combination to beat. 


(sulfacetamide sodium 10.0%; prednisolone acetate 0.2%: phenylephrine HCI 0.12%) 


"This drug has been evaluated as possibly effective for this indicat 


BLEPHAMIDE S.O.P. STERILE OPHTHALMIC OINTMENT/ BLEPHAMIDE LIQUIFILIA OPHTHALMIC SUSPENSION 















INDICATIONS: Based on a review of this drug by the National Academy of 
indications as follows: “Possibly” effective 
(allergic anc bacterial). Final classificatior 
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undus is one of the fastest growing diagnostic techniques in 
ophthalmology. The Fluorescite line has kept up with the pace. 


Glass Ampuls — 5%, 10%, and now the new 2 ml 25% strength 
for faster injection and less volume-related side 
effects 


Syringe — 10% in a prefilled, disposable delivery system. 


w Prevents spillage, assures sterility and guards 
~ against glass particle contamination 
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(Fluorescein Sodium) 


FLUORESCITE® INJECTION 

(Fluorescein Sodium Injection) Sterne r 

DESCRIPTION: A sterile aqueous solution of Fluorescein Sodium (equivalent to Fluorescein 5%, 10%, or 25%) with Sodium Bicarbonate (2.03% in 5% ampul, 4.06% ir 
40%). Sodium Hydroxide (and/or Hydrochloric Acid in 25% ampul & 10% syringe) to adjust pH, and Water for Injection. DM-00. CONTRAINDICATIONS: Contraingdi 
cated in those persons who have shown AY) posed to any component of this preparation PRECAUTIONS: Caution is to be exercised in patients with a history o 
allergy or bronchial asthma. ADVERSE CTIONS: Nausea and headache, gastrointestinal distress, vomiting, hypotension, and other symptoms and signs o 
hypersensitivity have occurred. Cardiac arrest, basilar artery ischemio, severe shock, convulsions, and thrombophlebitis at the injected site have been rep . Skit 
will attain a temporary yellowish discoloration. Urine attains a bright yellow color. Discoloration of the skin fades in 6 to 12 hours, urine fluorescence in 24 to 36 hours 
DOSAGE AND ADMINISTRATION: Inject contents of ampul rapidly into the antecubital vein. In 9 to 14 seconds, luminescence appears in the retinal and choroida 
vessels which can be observed by standard viewing equipment. F potential allergy is suspected, an intradermal skin test may be performed prior to intravenou: 
administration, i.e., 0.05 ml injected intradermally to be evaluated 30 to 60 minutes following injection. An emergency tray (including such items as 0.1% 
epinephrine for intravenous or intramuscular use and an antihistamine) and anggen should always be available. For children, the dose is calculated on the basis of 3! 
mg for each ten pounds of body weight. HOW SUPPLIED: 5% in 10 mi empul, 10% in 5 mi ampuland 10 ml pre-filled, disposable syringe (5 mi fill), 25% in 2 ml ampul 
NOTE: Store at fo F or below — do not freeze. August, 197¢ 


ALCON LABORATORIES INC. Fort Worth, Texas 76101 


TEARS Naturale 


Artificial Tears 






Designed 
For Dry Eyes 


Tears Naturale is the only artificial 
tear containing DUASORB®, a 
system of water soluble 
mucomimetic polymers with a 
marked affinity for both the 
corneal surface and the tear film 
itself. 
MUCIN DEFICIENT dry eyes are 
helped by the Tears Naturale 
polymers that adsorb to the 
corneal surface, replace deficient 
mucin, and enhance corneal 
wettability. 


AQUEOUS DEFICIENT dry eyes 
benefit from the polymeric system in 
Tears Naturale interacting with the 
tear film itself. The long, chain-like 
polymers bind together the 

aii weakened tear film, making it stronger, 
(LIPID LAYER NOT SHOWN) more stab'e, and much less likely to 
prematurely break apar. 


LOW VISCOSITY. The viscosity of Tears Naturale is virtually the same 
as that of normal tears. Patient complaints of blurring of vision, 
stickiness, and crusting on lids are virtually eliminated. 








Now Available in Economical 30 mi Size 


TEARS Naturale 


Mucomimetic Activity With Low Viscosity 
Alcon Laboratories, Inc., Fort Worth, Texas 76101 


TEARS NATURALE® Artificial Tears 
CONTAINS: Duasorb” water soluble polymeric system. Preservative Beazalkonium Chloride 0.01%. Disodium Edetate 0.05%. 
HOW SUPPLIED: ¥2 fl. oz. and 1 fl. oz. plastic bottles 


AVOID gh 
CONTAMINATION 
AND INFECTION 


|. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There’s little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 








Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
borate. 

Suoplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
Strips. 


wy The Ophthalmos Division 
Fee vers LABORATORIES 
We New York, N.Y. 10017 
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Work less and boost: 
your income by $20000. 


Everybody starts each day 
with one “given.” The same 
number of hours. What counts 
is how you use your time. To 
get ahead, you’ve got to work 
smarter, not harder. That’s why 
Acuity Systems created the 
6600 AUTO-REFRACTOR’*, 
the instrument that lets you 
increase practice income 
without raising your fees. ` 
Whether you’re a solo 
practitioner or in a group, it’s 
going to substantially reduce 
/ | the emount of time you spend 
on refractions. So you'll be able to see a lot more patients. 
Enough to boost your income by $20,000. Probably more. And 
you'll do it in shorter days with more accurate results. But don’t 
take our word for it. You can prove it to yourself. Simply write 
or call toll free for a copy of the booklet ‘How to Increase 
Practice Income.” It includes the formula and a worksheet for 
calculating the added yearly income you can expect from using 


the 6600 AUTO-REFRACTOR?’ in your practice. 








Advanced Instrumentation Call (800) 336-0359 


& Systems for Eye Care this fee booke 
11413 Isaac Newton Square, Reston, VA 22090 (In Virginia call collect (703) 471-4700.) 
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Again, Zeiss makes tundus pnotograpny ` 
even more automatic and economical. 


New Fundus Flash 3 
(Also available for your present fundus camera). 
Only % the size of previous models, this table- 
top power supply is so lightweight it doesn’t even need 
handles. Yet it contains a 4-level variable electronic 
- flash tube excitor, an automatic camera sequencing 
selector, a drive generator for the Allen Stereo Sepa- 
rator, a continuously variable Fixation Device intensity 
regulator, and much more. 


New fully electronic data system—The Dataphot 
There’s an automatic print-out of both time and 
patient identification number on each frame. The time 
can be recorded either in seconds and tenths of sec- 
onds or in minutes and tenths of minutes; and the 
patient identification number can be so set that one 
patient always has the same number—no cross ref- 


erencing ever needed, no Friday afternoon confusion. 


New eyepiece heads 

Either a beam-splitter system or a solenoid- 
activated mirror that flips in and out in a fraction of 
asecond... lets you view the fundus practically con- 
tinuously . . . frees your hands for other tasks. 

This is not just a fundus camera, but a fundus 
camera system—for complete details, write Carl Zeiss, 
Inc., 444 Fifth Ave., New York, N.Y. 10018. Or phone 
(212) 730-4400. 

In Canada: 45 Valleybrook Drive, Don Mills 405, 
Ont., M3B 2S6. Or call (416) 449-4660. 


Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUS- 
TON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


Diabetic retinopathy O.S. 30.4 sec. after injection; photographer, Rita R. Harris, Div. of Ophth., Stanford School of Medicine; Douglas R. Jacobson, M.D. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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Rotate, heat, stress, lift, cool, tilt, analyze, change: 3.5A 


The Zeiss EM-10 High-Resolution TEM: 
modify it in less than a minute. 


. In less than a minute you can interchange any 
specimen cartridge of the Zeiss EM-10 for any other. 


Switch to no-tilt X-Ray Analysis. 
In less than a minute. 


The EDX cartridge goes straight in, without tilting the speci- 
men. You never lose sight of it. That’s because any gnalyzer 
of your choice can be mounted at a 45° angle. 
And, like the Goniometer, it can .be added 
without exchanging specimen stages or lenses. 
Without re-alignment. Without turning your 
EM-10 into an exclusively special-purpose 
instrument. 

Our 40-page brochure gives all the details. 


But a demonstration is even better. 
a 
Ask for one. 
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Shown below are 8 of those cartridges. Nothing 

, better illustrates the enormous versatility, capability, 
and ease-of-operation of this high-perform- 
ance (1.23 A lattice; 500,000X) instrument. 


Even the Goniometer can be inserted in less 
than a minute. Without affecting the focal 
length, magnification, or resolution, 

Without restricting the microscope in any 


way for any other use. Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730 4400. 3ranches in: Atlanta. Boston. Chic ago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660 


THE GREAT NAME IN OPTICS 
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ZEISS | 


WEST GERMANY 
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Cartridges: 1. rotation, 2. heating, 3. tensjle, 4. high-contrast, 
5. cooling, 6. goniometer, 7. EDX, 8. multiple. 
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CONTINUING COMPLETE PRODUCT INFORMATION 
MEDICAL EDUCATION VICRYL* (Polyglactin 910) 
PROGRAMS Synthetic Absorbable Suture 





CORN EA DESCRIPTION VICRYL (polyglactin 910) synthetic ab- 
sorbable suture is prepared from a copolymer of glycolide 
February 4 1978 and lactide. These substances are derived respectively 


from glycolic and lactic acids. The empirical formula of 
the copolymer is (C2H202)m(CsaHsQ02)n 
EXTERNAL DISEASE VICRYL sutures are sterile, inert, nonantigenic, non- 
pyrogenic, and elicit only a mild tissue reaction during 
March 4, 1978 abscrption. These sutures are braided for optimum han- 
dling properties. The suture is colored violet to enhance 
CONTACT LENSES visibility in tissue, and it is also available undyed (natural) 
ACTIONS Two important characteristics describe the in 
i vivo behavior of absorbable sutures: first, tensile strength 
April 8, 1978 retertion, and second, the absorption rate (loss of mass). 
Subcutaneous tissue implantation studies of VICRYL su- 
RECENT ADVANCES ture n rats show at two weeks post-implantation approxi- 
mately 55% of its original tensile strength remains, while 


IN THE at three weeks approximately 20% of its original strength 
is retained 


MANAGEMENT OF sorption of VICAYL suture is minimal until about the 40th 
RETINAL DISEASE belween the Gatang On days, TE ar T OT 


May 6. 1978 INDICATIONS VICRYL synthetic absorbable suture is 
y intended for use as an absorbable suture or ligature. 
S, CONTRAINDICATIONS This suture, being absorbable, 
VI 7 REOU should not be used where extended approximation of tis- 
June 3. 1978 sues under stress is required 
’ 


WARNINGS The safety and effectiveness of VICRYL 
(polyglactin 910) suture in neural tissue, and in car- 


, . diovascular surgery have not been established 
7 Hours Credit Category 1 AMA Under certain circumstances, notably orthopedic proce- 
ini iti dures, immobilization by external support may be 
Physicians Recognition Award emp oyed at the discretion of the surgeon 


Do not resterilize 


$75.00 each session, Residents & PRECAUTIONS VICRYL suture knots must be properly 

Fellows $15.00 each session with ipana final e Eir ptah pet aiga bee 
e - h j i | iti 

letter from the Director of Hospital papell a io using horizontal tension; additional throws 


Skin sutures remaining in place longer than 7 days may 


PRE-REGISTRATION cause localized irritation and should be removed as indi- 


cated 


REQUIRED Acodbiatile surgical practice must be followed with re- 


spect to drainage and closure of infected wounds 


i i icati i ADVERSE REACTIONS Reacti A alini 
For information and application write triale which may have been rerai i yene 
j imal (less than 1.89%). Th lude skin red d 
posa NE TOE EA Eae uiron. Taro instances of hemornage. anesiomeli 
Dean, 630 West 168th Street, New leakage, and abscesses. 
DOSAGE AND ADMINISTRATION U i 
York, N.Y. 10032 phone 212 694-3682 operation. 99.98 RUE PS? 


HOW SUPPLIED VICRYL sutures ace available sterile, 
as braided dyed (violet) and undyed (natural) strands in 
sizes 3 to 8-0, in a variety of lengths, with and without 
needles, and on LIGAPAK* ligating reels. Also available 
in sizes 1 to 4-0 attached to AT ALEASE* CONTROL 


RELEASE’ needles 
‘Trademark 


ETHICON 


L 
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IST co olvmer... 
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For a quiet eye | 
e 
in cataract surgery. 
Minimal tissue reaction. Holds over the critical healing period, 
then is absorbed quickly. Strong, highly visible, easy to handle. | 
VICRYL suture is swaged to the stainless steel MICRO-POINT™ needles i 


you depend on for smooth, precise penetration of tough corneal tissue. 


-ETHICON 
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“We're making 
the most advanced 


LASER in the 


ophthalmological world... 





It’s that simple.” 










e Simple air cooling (no water or plumbing] 
e Compact, lightweight (can be relocated} 
e Operates on simple 110 volt AC or 220 volt AC 


e 0 to 25 watts to the cornea (only Britt can accomplish non- 
thermal anterior segment iridotomy in addition to standard 
photocoagulation) 


e Solid state modular construction 


e Unconditional one year warranty 


$ 
. g CORPORATION 


11707 WEST EXPOSITION / LOS ANGELES, CALIFORNIA 90064 / 213-477-298] 





How did one side of this — 
Hoya plastic lens get away 
- with hardly a scratch? . 


~ 


The unscratched half 
of the lens is Quartz Coated. 
(An unretouched photo) 








If you were to rub the front surface of an ordinary enses. So ghost images and reflections are reduced. 
esin lens a few times with scouring powder—and then HOYA resin lenses coated with Hi-Quartz also have 
lo the same to the HOYA Hi-Quartz lens surface, durability, because the quartz and multiple coatings 
rou'd be amazed. are firmly bonded together to the surface of the lens. 

While the ordinary lens would be scratched, the As an easy guide, the following types of resin 
Ti-Quartz would have come through the test lenses can be coated with Hi-Quartz: Single Vision; 
rirtually untouched. The secret is a quartz coating Flat Top 22, 25, 28; Round 22. These types of resin 
ipplied only to HOYA’s own rigidly inspected lenses, enses cannot be coated with Hi-Quartz: Trifocal 
riving them a high abrasion resistance* (Since and Executive. 
ver 95% of all scratches occur on the front surface Finally, Hi-Quartz has all the advantages of 
f a lens, Hi-Quartz lenses are coated only on the yrdinary resin lenses, including safety, lightness 
onvex side.) This means the lenses can take a lot and ability to be dyed. (Dyeing must be done 


f punishment. 

Hi-Quartz also has a special multiple layer 
‘oating that increases light transmittance to 
early 96%, against the 92% of ordinary resin 


before the quartz coating takes place.) 
HOYA’s Hi-Quartz lens. When it comes to 

quality products HOYA hasn’t even begun to 

scratch the surface. - 


CICI LENS 





. 
*HOYA cannot accept cut or uncut lenses 


sent into the Torrance full prescription HOYA LENS OF AMER CA, INC. 
laboratory due to possible lens imperfections 
that could interfere with the quartz 


To place your order. call or write: HOYA LENS OF AMERICA, INC., 970 Knox Street, Torrance, CA. 90502 
Tel.: (213) 770-6310/Nat. WATS: (800) 421-1993#Calif. WATS: (800) 262-1587 £ 
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VITRECTOMY MICROSURGERY WORKSHOP ; 


With emphasis on bimanual surgical techniques utilizing the Ocutcome and Fragmatome systems 


THE UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 


OBJECTIVES 

The two-day workshops will cover 
pars plana vitrectomy and antrior 
segment surgery utilizing viteous 
microsurgical instrumentation and 
techniques. 


INSTRUCTIONAL METHODS 
Didactic sessions will cover the 
microsurgical instrumentation, 
surgical indications and techniques 
and diagnostic testing, including 

A, B, and dynamic ultrasound 
scanning. 


Animal eye surgery in conjunction 
with the O'Malley Ocutome and the 
Fragmatome will be emphasized. 


SURGICAL ASSISTANT’S COURSE 
Pre-op evaluation, assisting 
techniques, preparation and 
maintenance of the Fragmatome and 
the O'Malley Ocutome will be 
covered. 


REGISTRATION 

For information contact: 

Extended Programs in Medical Education 
Room 569-U 

University of California 

San Francisco, California 94143 

Phone: (415) 666-4251 


REGISTRATION FEE 
Surgeons—$350 
Assistants—$100 


COURSE DIRECTOR 
Walter H. Stern, M.D. 


April 21, 22, 1978 
April 28, 29, 1978 


GUEST FACULTY 
Thomas M. Aaberg, M.D. 
Department of Ophthalmology 
Medical College of Wisconsin, Milwaukee 
Stewe Charles, M.D. 
The Viteoretinal Foundation 
Memphis, Tennessee 
Kenneth R. Diddie, M.D. 
Department of Ophthalmology 
University of Southern California, Los Angeles 
Yale L. Fisher, M.D. 
Manhattan Eye & Ear Infirmary 
New York City, New York 
Kur A. Gitter, M.D. 
Touro Eye Research Laboratory 
New Orleans, Louisiana 
Marice B. Landers, Ill, M.D. 
Duke University Eye Center 
Derham, North Carolina 
Mary Lou Lewis, M.D. 
Bascom Palmer Eye Institute 
University of Miami 
Mami, Florida 
Coror O'Malle 
San Jose, California 
Patick O'Malley, M.D. 
Northwestern University 
Evanston, Illinois 
Geerge O. Waring, M.D. 
Department of Ophthalmology 
University of California, Davis 


U.C. FACULTY 

Geerge F. Hilton, M.D. 
Alexander R. Irvine, M.D. 
Ariah Schwartz, M.D. 
Water H. Stern, M.D. 
Ropert D. Stone, M.D. 





LOG 2 


XENON ARC 
PHOTOCOAGULATOR 


MONOCULAR INDIRECT ATTACHMENT 


LOG-2 INDIRECT 


= Over 800 in use by leading ophthal- = Erect image 
mologists and institutions 
Portable # Variable illumination 


Plugs into standard wall socket a Full field illumination independent 
of selected reaction size 
U.S.-made 


Direct and indirect viewing =m Easy installation on existing Log-2 


CLINIT EX -vision or © 


183 Newbury St. 
Danvers, Mass. 01923 U.S.A. varian 


PLEASE SEND MORE INFORMATION 
[L] LoG-2 [__] INDIRECT OPHTHALMOSCOPE 


Name Title 
Hospital or Clinic 
Address 


City State Zip 


. See 
ate SES CLINITEX, INC. @ 183 Newbury St. ® Danvers, Mass. 01923 U.S.A. 








Bausch & Lomb introduces 


ULTRATHIN 


U and U3 Series 





SOFLENS' Contact Lenses. 


(polymacon) 


FOR “HARD-TO-FIT” PATIENTS 


FITTING 
PROBLEM 


Tight lids 
causing lens ~ 
decentration 





Ultra-Thin lenses are here 
to solve fitting problems for 
this special group of patients. 


These thin-ccest SOFLENS® (polymacon) 

Contact Lenses have a “true” center thickness of 
only .07mm. Available n 12.5 and 13.6 diameters 
in powers from plano to —6.00D, Ultra-Thin lenses 
are marked for easy identification—U for 12.5mm 
diametertenses and U3 for 13.6mm 

diameter lenses. 


Many patients who have experienced foggy or 
variable vision may achieve “Best-Fit” with the 
thinner U and U3 Seres. Patients who have not 

gained acceptable comfort before may 
experience less lens awareness and sensitivity 
with the Ultra-Thin Series. For patients who show 
decentration due to asymmetric or flat corneas 
or excessive influence by tight lids, the Ultra-Thin 
Series may provide “Best-Fit”” And patients 

who have poor vision symptomatic of a steep 
fit may achieve “Best-Fit”’ with greatly 

improved visual acuity. 

Made by Bausch & Lomb’s spin- cast method, 
Ultra-Thin lenses retain high reproducibility 

and smooth opiical surfaces. Fiffings are 

easy and efficient because the Ultra-Thin 
Series lenses are fitted using the same simple 
fitting system as with standard lens series. 


a. A To receive more information about Ultra-Thin 
Bo Aae Series of SOFLENS Contact Lenses, contact 
E your sales representative or call, toll-free, 
800-828-9030; in New York State, 
800-462-1720. 


Make your hard-to-tit’ patients good candi- 
dates for SOFLENS Contact Lenses with the 
Ultra-Thin Series. 






& LOMB. 
SOFLENS 
Contact Lenses 
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& LOMB 
Secor 


(polymacon) 
~ Contact Lenses 


VISION CORRECTION USE 


DESCRIPTION: The SOFLENS” (polymacon) Contact Lens is a hemispherical flexible shell 
which covers the cornea and may cover aportion of the adjacent sclera. It consists of 61.4% 
poly (2-hydroxethy!l methacrylate) and 38.6% water by weight when immersed in normal 
saline. The material has a refractive index of 1.43 and the lens has a visible light transmittance 
of more than 97% 


ACTIONS: In its hydrated state a SOFLENS® (polymacon) Contact Lens is soft and pliable. 
When placed on the human cornea, the hydrated SOFLENS® (polymacon) Contact Lens acts 
as a refracting medium to compensate spherical ametropias. 


INDICATIONS: SOFLENS® (polymacon) Contact Lenses are indicated for vision correction 
use in persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS® (polymacon) Contact Lenses are contraindicated in the 
presence of any active untreated infection or abnormality of the anterior segment of the eye 
with the exception of ametropia and aphakia 


WARNINGS: Abrasions and Infections — |f a lens becomes less comfortable than it was when 
first placed on the wearer's cornea, the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion, 
ulceration, irritation or infection is present, or any abnormal eye condition is observed con- 
current with lens wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses 


Aphakic Patients — Aphakic patients should not be fitted with SOFLENS® (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has 
healed completely. 


Lens Sanitation and Handling — Persons who require only vision correction and who would 
not, or could not, adhere to the recommended daily sanitary care of SOFLENS® (polymacon) 
Contact Lenses or who are unable to piace and remove the lenses should not be provided 
with them. Failure to follow handling aad sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers 

Malfunction and rusting of the metal interior of the Aseptor® — Patient Unit as well as dis- 
coloration and cracking of the lens case has been reported after varying periods of use. If such 
occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure 


Medicants and Eye Drops —When the lenses are used by persons requiring only vision cor- 
rection no ophthalmic solutions or medicants, including conventional contact lens solutions 
and eye drops, should be used by SOFLENS® (polymacon) Contact Lens wearers prior to 
placement, or while the lens ıs in place, on the eye. Also, no solutions, including conventional 
contact lens solutions other than normal saline, and the solution made from the SOFLENS™ 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS® (polymacon) Contact 
Lens when the lens is off the eye 


Wearing Restrictions —SOFLENS® (potymacon) Contact Lenses when used only for vision 
correction should be removed before sleeping or swimming and in the presence of noxious 
and irritating vapors. Insufficient lacmmal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses 


PRECAUTIONS: Storage —SOFLENS® (polymacon) Contact Lenses must be stored ONLY in 
normal saline solution. If left exposec to air, the lenses will dehydrate, become brittle, and 
break readily. If a lens dehydrates, it should be resoaked in normal saline solution until it 
returns to its soft, pliable state which may take as long as forty minutes. 

Fresh normal saline must be prepared daily for cleaning and storing the lenses. The carrying 
case must be emptied and refilled with fresh norma! saline solution just before disinfecting the 
lenses 

The one ounce squeeze bottle is intended for preparation of normal saline only. As this 
saline is not aseptic, it should not be used to clean a lens that is to be replaced immediately on 
the eye, nor should this solution ever be placed in the eye. If the patient wishes to remove a 
lens, clean it, or wet it and replace it on the eye, the solution in the carrying case should be 
used, as it will have been disinfected 


Hygiene — Hands must be washed, rimsed thoroughly, and dried with a lint-free towel before 
handling the lenses 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result. If haw spray is used while the lenses are being worn, the eyes must be 
kept closed until the hair spray has setti@y. 


Handling — A SOFLENS® (polymacon) Contact Lens may be damaged by nicking or tearing if 
care is not exercised during placement on or removal from the eye, replacing or removing it 
from the carrying case or in the cleaning process. Lenses must be placed very carefully in the 
Carrying case to avoid damaging the edges of the lenses 


—Fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS® (polymacon) Contact Lens must be irrigated with saline and rubbed gently to 
remove mucus and film from the lens surface. The carrying case must be emptied and refilled 
with fresh normal saline solution jus! before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may 
be oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from 
the patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of 
mucus in the lacrimal fluid, may experience a build-up of these deposits within a relatively few 
weeks, despite adequate wleaning measures. If surface accumulations of non-removable 
materials persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 
lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 





medium or heavy deposits, when they do exist, can be detected by means of a slit lamp 
biomicroscope examination. Light deposits, unrelated to length of lens use and of no apparent 
Clinical significance, were observed on approximately one-half of the lenses studied 

The SOFLENS® Carrying Case should be washed at least once a week with hot water and 
then rinsed thoroughly with distilled water. Soap or other cleaners should never be used to 
clean the carrying case 

In order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To prevent the formation of the protein deposits, patients should use 
the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner. 

Disirfecting with an Aseptor® or Aseptron™ Disinfecting Unit is necessary to kill micro- 
organisms. 

if an Aseptor® or Aseptron™ Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of disin- 
fectionis used, the lenses can be damaged if the boiling water is allowed to completely evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline trom the case and subsequent dehydration of the lenses. 


Fluorescein — Never use fluorescein while the patient is wearing the lenses because the lenses 
will become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause 
the lenses to absorb residual fluorescein 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS® 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a short time after putting on a hypertonic lens. Removal of 
the lens will relieve the irritation 

A leas adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotcnic lens. If a lens adheres for any reason, apply normal saline and wait until the lens 
moves freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in less then 5% of SOFLENS® (polymacon) 
Contact Lens wearers. If these symptoms occur, the lenses should be removed and 
professiona! consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal. If these 
symptoms occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been 
found elsewhere. The wearers report no subjective symptoms and there is no detectable effect 
on their visual acuity. There have been approximately 29 cases, and in 10 of these patients the 
blue haze has cleared or is in various stages of regression 

Neovascularization of the cornea has beer observed in some aphakic patients fitted with the 
SOFLENS® (polymacon) Contact Lens, which may require discontinuation of the lens. Medical 
consultation should be obtained in such an instance 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of 
lens replacements and the reasons for those replacements. These studies show that during the 
first four months of wear, approximately one quarter of the lenses initially dispensed are 
replaced; the principal reason for these replacements is lens damage. Lenses are more apt to 
be damaged while new wearers are learning the prescribed handling and care techniques. After 
the initial four months of wear, the average lens replacement rate has been found to be 
approximately one lens per wearer per year. Lens loss, damage and surface deposits were the 
major causes for lens replacements 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply 
to SCFLENS® (polymacon) Contact Lenses. For a detailed description of the fitting technique, 
refer to the SOFLENS Fitting Guide, copies of which are available from: SOFLENS Division, 
Bausch & Lomb Incorporated, Rochester, N.Y. 14602 

When the lenses are used only for vision correction, there may be a tendency for the patient 
to overwear the lenses initially. Therefore, the importance of adhering to the following initial 
daily wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
l 3 l 3 l 3 
2 3 l 3 ] 3 
3 4 | 4 l 4 
4 4 ] 4 l 4 
5 6 1 6 ] 4 
6 6 l 6 l 4 
7 8 l 8 
8 8 ] 8 
9 8 l 8 
10 10 1 balance of the waking hours* 
ll 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


“Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed for vision correction, the wearer must be supplied with a lens care 
kit and must fully understand all lens care and handling instructions. As with any contact 
lens, regular recall visits are necessary to assure corneal health and wearer compliance with 
instructions. 

HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot nurfber of the lens and the dioptric 
power (black for plus power lenses; red for minus; gold or white for plano) 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 
The SOFLENS® Care Kit is available for lens disinfecting, clean™g, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 
Fit'ing Guide or price list. 


DECEMBER 1976 
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to measure lenses 


(computerized, yet inexpensive} 
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It's the way you have always wanted to measure lenses. 


Automatically. Accurately. Without double checking, 
repeat readings and wasted time. 

The HUMPHREY LENS ANALYZER does It all in 
seconds. With push-button ease it measures sphere 
cylinder, axis, horizontal and vertical prism for glasses 
as a pair, single lenses and contacts. 
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HUMPHREY LENS ANALYZER also uses the most ad- 
vanced lens measuring optics to give unequalled accu- 
racy. Only one irternal moving part means years of 
reliability. There s no laser light to cause operator/ 
employee concern. 

It costs lesssper operation than any conventional or 
automatic lensmater. If you use a lenSmeter about 25 


Measurements are completely objective, eliminating times a day, thisainstrument will pay for itself in a little 


possibility of operator error. Everyone on your staff can 

learn to operate the LENS ANALYZER in minutes. 
Instantaneous measurement, digital display and 

an optional printer are the electronic innovations. The 


nr 


more than a yeac The LENS ANALYZER is the only instru- 
ment in its class “or under $4,400. Write or call Humphrey 
Instruments, 2081 Teagarden St., San Leandro, CA 945%. 
(415) 895-9110. (Dutside Calif.: 800-227-1508.) 


HUMPHREY 


INSTRUMENTS INCORPORATED « 
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OMS-100 


` 


An Outstanding New Surgical , 
_Microscope System For The 

Hospital Operating Room, : 

Offering Many Significant Advantages: 


Motorized zoom magnification and 
motorized focusing. Standard foot 
switch allows continuous zoom magni- 
fication from 4x to 23x. Topcon’'s 
superior optical design provides greater 
depth of field, even at high magnifica- 
tions. Foot switch also controls motor- 
ized coarse focus (height of floor stand) 
and fine focus adjustment of optical head. 


Compact eyepiece to site distance. 
Distance from eyepiece to site allows 
surgeon to work ina comfortable, 
relaxed position for extended periods 
of time. 


Many important standard features. 
Brilliant, direct coaxial illumination; 
oblique light source for choice of homo- 
geneous or slit illumination; sterilizable 
controls; inclined main binocular; 
175mm objective lens; built-in filtration; 
10x eyepieces. 


A wide choice of modular components. 


The optical head is designed to 

accept any of the following optional 
attachments: straight main binocular; 
coaxial assistant’s binocular; fixed 4x 
assistant's binocular with independent 
light path; Zoom assistant’s binocular; 
interchangeable 20x eyepieces; inter- 
changeable objective lenses; monocular 
observation tube; video camera, 35mm 
still camera, or other visual! documenta- 
tion device. 


Plus an optional XY translator. 
This accessory allows the microscope 





TOPCON 


to-be guided freely on a horizontal (XY) 
plane in en» direction for maximum 
flexibility o7 positioning. 

The Topcon Operation Microscope is 
available in two different models, the 
OMS-S8C and the OMS-100. 

Both instruments offer a similar main 
microscope system (optical head), but 
different floor stands. 


Topcon OMS-80 


The moderately-priced OMS -80O is fully- 
equipped to handle most practical O.R. 
applications. Its floor stand features 
stable, solid construction, positive 
motorized 2levation with foot switch 
control, and locking casters for easy 
mobility. 


Topcon OMS-100 : 


The sophisticated OMS-100 offers the 
following added benefits: heavier casting 
for greater stability under heavy acces- 
sory load conditions; centralized controls 
grouped conveniently at eye level; 
motorized automatic centering of optical 
head on faot switch; power supply for 
35mm camera attachment built into 
base; greeter lateral swing clearance 

for easy positioning around O.R. table. 


For more information on the Topcon 
operation nicroscopes, please contact 
your Topcon distributor, or write to us. 


; A New World of Precisior Optics 


o ara 


Topcon Instrument Corporation of America, 9 Keystor® Place, Paramus, N.J. 07652 
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BAUSCH & LOMB 
FELLOWSHIP 
IN 
CORNEAL DISEASES 


Applications for fellowship grants must 
be submitted to the selection 
committee chairman by the 15th of February, 
1978. 


Two fellowships at $15,000 are available. 


SELECTION COMMITTEE 1978 
Peter R. Laibson, M.D., Committee Chairman 
Wills Eye Hospital, 1601 Spring Garden St. 
Philadelphia, Pa. 19130 
Harold G. Scheie, M.D., Scheie Eye Institute, 
Philadelphia, Pa. 

Chandler Dawson, M.D., University of 
California, 

San Francisco, Calif. 


Can your staff 
offer better 


patient satisfaction? 


“It's Just one of 
the specialties we 

offer exclusively 

to ophthalmology, 


| = al 
All CORPORATION 


100 WHITE SPRUCE BOULEVARD/ROCHESTER, NY 14623/1716) 461.3680 WHITE SPRUCE BOULEVARD/ROCHESTER, N.Y 14623/(716) 461-3680 
Outside New York State call toll-free (800) 828-5058 
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AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


13th Annual Scientific Assembly 
January 30-February 3, 1978 


to be held in conjunction with the 


SECOND INTERNATIONAL GLAUCOMA CONGRESS 
January 28 and 29, 1978 
Americana Hotel Miami Beach, Florida 


More than 100 leading ophthalmologists will present the 
latest information and share their expertise in clinical 
ophthalmology, under the direction of Prof. Jules Francois, 
Chairman; Dr. David Paton, President; Dr. Harvey Lincoff, 
President-Elect; and Dr. Claes Dohlman, Immediate Past 
President. Major Seminars include Glaucoma, Cataract, 
Cornea, Vitreous-Choroid-Retina, Contact Lens, Pediatric 
Ophthalmology, and Cosmetic Surgery, all with panel 
discussions and question-and-answer sessions. 


Tutorials and workshops will be offered in Intraocular 
Lens Surgery, Extracapsular Pseudophakia With Phako- 
fragmentation, Microsurgery, External Ocular Diseases, 
Gonioscopy, Cosmetic Surgery, Metabolic Eye Diseases, 
Ophthalmodynamometry, Ophthalmography and Doppler 
Echography, Dyslexia and Perceptual Problems in Oph- 
thalmology, and others. 

A highlight of the week will be the Second International 
Glaucoma Congress, featuring a faculty of more than 40 
world-renowned experts in glaucoma. 

This Continuing Medical Education offering meets the 
criteria for up to 50 hours of credit in Category 1 for the 
Physician's Recognition Award of the American Medical 
Association. 

FOR FURTHER INFORMATION AND COMPLETE PRO- 
GRAM, WRITE: American Society of Contemporary Oph- 
thalmology; 6 North Michigan Avenue; Chicago, Illinois 
60602. (312) 236-4673. 









































































3-DAY PRE-CONGRESS 
CONFERENCE ON 
TROPICAL OPHTHALMOLOGY 


Mauna Kea Beach Hotel, Hawaii 
MAY 09-12, 1978 
sponsored by the 


ASIA-PACIFIC ACADEMY OF OPHTHALMOLOGY 
WILLIAM J. HOLMES, M.D., PRESIDENT 


followed by the 


XXIII INTERNATIONAL CONGRESS 
OF OPHTHALMOLOGY 
Kyoto, Japan — May 14-20, 1978 


Space is limited, but still available, also for ex- 
citing Post-Congress Around-the-World, Circle Pa- 
cific, or Orient tours. 










































For further information regarding the scientific 
program and for travel arrangements, please write: 











Erika Salisbury, Manager 
Carl Erdman Travel 

841 Bishop St., S. 1054 
Honolulu, Hawaii 96813 
ph. (808) 536-2307 
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New dimensions 
in patient satisfaction 


Your patients who accommodate quickly and easiy to contact 
lenses and appreciate their medical and cosmetic benefits are 
sources of professional and personal satisfaction to you. You have 
served them well. | 

When you add a thoughtful suggestion about contact lens 
insurance you add another dimension to patient satisfaction. 
You probably have experienced the relatively easy acceptance 
of lens loss or damage by patients who are insured. 

RLI insurance does offer peace of mind. 

With new, simpler premium schedules and mew two-year 
policy options for all types of lenses now, more than ever it’s easier 
for you to provide this important service. If you are rot now offer- 
ing RLI insurance, write Replacement Lens, Inc. 9025 North — 
Lindbergh Drive, Peoria, IL 61614. | 





fe a Ps yes Contact Lens 
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(Echothiophate iodide: 
‘echothiophate iodi i 
“ophthalmic solution) ~~ 


See ext page for prescribing information. 
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PHOSPHOLINE | J 
itor foréopical use. — i 
Indications: Glaucoma 'hronic oper angle glauc 
Subacute or chronic angle-closure glaucoma after 
where surgery is refused or contraindicated. Certain 
secondary types of glaucoma, especially glaucoma fol 
Cataract surgery. 
Accommodative esotropia — Concomitant esotropias wi 
significant accommodative component. 5 
Contraindications: 1. Active uveal inflammation. Wet 
2. Most cases of angle-closure glaucoma, due to the 
of increasing angle block. She 
3. Hypersensitivity to the active or inactive ingredients. © : 
Warnings: 1. Use in Pregnancy. Safe use of anticholi 
medications during pregnancy has not been established, ne 
has the absence of adverse effects on the fetus or on the r 
tion of the neonate. i ; 
2. Succinylcholine should be administered only with g e 
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3. While systemic effects are infrequent, proper use of the drug 
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minute or two following instillation to minimize drainage into the _ 
nasal chamber with its extensive absorption area. The hands _ 
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AMERICAN ACADEMY OF OPHTHALMOLOGY 
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83rd Annual Meeting 
Kansas City, Missouri 
' Oct 22-26, 1978 


Call for Abstracts 


The Scientific Program Committee of the American Academy of 

Ophthalmology welcomes the submission of abstracts for consideration in the 
t program selection for the 1978 annual meeting. Abstracts of scientific exhibits are 
also welcome for consideration as to their suitability for exhibit at the meeting. 


Papers and exhibits must have clinical interest and applicability, although the 
content may be physical, biochemical, or physiologic. The clinical application 
should be evident to an audience composed largely of ophthalmologists engaged 
in general or specialty ophthalmologic practice. 


Official abstract forms containing rules for submission of abstracts are 
available from the Academy headquarters office, 15 Second St SW, Rochester, 
MN 55901. Please specify whether the forms desired are for papers or scientific 
exhibits. The deadline for receipt of abstract forms is March 1, 1978. 
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March 2nd, 3rd and 4th, 1978 


The Marriott Motor Horel 
City Line Avenue and Monument Road 
Philadelphia, Pennsylvania 19431 


Symposia In: 
Motility— Donelson R. Manley, M.D. Cornea— Peter Laibson, M.D. 
Robison D. Harley, M.D. Juan J. Arentsen, M.D. 
John S. Hermann, M.D. Claes Dohiman, M.D. 
David A. Hiles, M.D. Richard Keates, M.D. 


Michael Lemp, M.D. 


Workshops In: 
Glaucoma Phaco-Emulsiacation 
Oculo-Plastics Neuro-Ophthalmology 
Retina Intracamercl Lenses 
Refraction Malpractice 
Contract Lenses Paramedical! Assistants 
Uveiris Scientific Exhibits 


80 Exhibit Spaces Available 


The Bedell lecrurer will be Frederick C. Bloci, M.D., Professor and 
Chairman, Depr. of Ophthalmology, University of lowa. 


An A.M.A. 16-hour Accredited Course for Continuing Medical 
Education in Category 1 
Registration Fee! $75 Practicing Ophthalmologists 


Inquiries should be addressed to Oram R. Kline, Jr., M.D., Chairman 
Annual Clinical Conference Committee. 





Eyedrops, 
not teardrops 








Phospholine 
lodide 


=<CHOTHIOPHATE IODIDE 





-OR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


[he emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
rauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
enses. The agent frequently used in the diagnosis of the 
sondition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
9125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...|fthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
ence/accommodation relationship in a favorable way, 
o that near vision is obtained with less accommodative 
ffort and fusion can frequently be reestablished. 

f corrective lenses dre necessary, PHOSPHOLINE 
ODIDE may permit the use of single vision lenses in- 
tead of bifocals. . 

f surgery is necessary, postoperative use of 
HOSPHOLINE IODIDE may help correct a residual 
eviation. 


~ 
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BRIEF SUMMARY 
(For*ull prescribing information, see package circular} 
PHCSPHOLINE IODIDE* k: l 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) E 
PHCSPHOLINE IODIDE is a long-acting cholinesterase inhib- < 
itor r topical use S 
Indisations: Glaucoma — Chronic open-angle glaucoma. . 
Subacute or chronic angle-closure glaucoma after iridectomy or i 
where surgery is refused or contraindicated. Certainenon-uveitic j 
secondary types of glaucoma, especially glaucoma following i 
cata act surgery. K 
Ascommodative esotropia — Concomitant esotfopias with a | 
sigr ficant accommodative component k 
Cortraindications: 1. Active uveal inflammation. a 
2 Most cases of angle-closure glaucoma, due to the possibility ~ J 
of impreasing angle block. > 
3 Hypersensitivity to the active or inactive ingredients. f ia 
Wamnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
hasthe absence of adverse effects on the fetus or on the respira- 
tior of the neonate. \ 
2 Succinyicholine should be administered only with great = 
caution, if at all, prior to or during general anesthesia to patients 
-ecaiving anticholinesterase medication because of possible 4 
“espiratory or cardiovascular collapse S| 
‘= Caution should be observed in treating glaucoma with a 
PHƏSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- y> 
tiors for myasthenia gravis. because of possible adverse additive. 
effects 
Precautions: 1 Gonioscopy is recommended prior tc initiation : 
of Merapy. “ 
© Where there is a quiescent uvettis or a history of this condi- i 
tiom, anticholinesterase therapy should be avoided or used = 
castiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. j 
=. While systemic effects are infrequent, proper use of the drug __ 
reguires digital compression of the nasolacrimal ducts for a et 
mmute or two following instillation to minimize drainage into the ~ 
nasal chamber with its extensive absorption area, The hands 
should be washed immediately following instillation 4 
4. Temporary discontinuance of medication is necessary if 2 
saavation, urinary incontinence, diarrhea, profuse sweating, 4 
muscle weakness, respiratory difficulties, or cardiac regularities aa 
ocur. l 
5. Patients receiving PHOSPHOLINE IODIDE who are ex- $ 
pesed to carbamate or organophosphate type insecticides and : 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 2 
warned of the additive systemic effects possible from absorption —_) 
ofthe pesticide through the respiratory tract or skin. During NA H 
periods of exposure to such pesticides, the wearing of respiratoy 
masks, and frequent washing and clothing changes may be 
advisable # 
6. Anticholinesterase drugs should be used with extreme 
caution. if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pro- 
runced bradycardia and hypotension, recent myocardial 
irřarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects 
7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the t 
ppssible occurrence of hyphema 1 j 
8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
ratinal detachment th 
Ādverse Reactions: 1. Although the relationship, if any, of retinal 
‘tachment to the administration of PHOSPHOLINE IODIDE i 
as not been established, retinal detachment has been reported =. 
im a few cases during the use of PHOSPHOLINE IODIDE in adult ~ 
gatients without a previous history of this disorder 


2. Stinging, burning, lacrimation, lid muscle twitcning, ha 
aonjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur, y 

3. Activation of latent iritis or uveitis may occur. $ 


4. iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision, This occurrence is more frequent in 
ehildren. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
“stillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
>eINg prescr' for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc: ~ 
Jon of nasolacrimal canals, l 

6. Lens opacities occurring in patients under treatment for 
jlaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in a 
+aormal monkeys. Routine examinations should accompany f 
slinical use of the drug 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriagc such as phenylephrine a 
“Overdosage: Antidotes are atropine, 2 mg parenterally, Jd 
PROTOPAM® CHLORIDE (pralidoxime chloride), 25 mg perkg | 
intravenously; artificial respiration should be given if necessary. 

How Supplied: Four potencies are available. 1.5 mg package : 
tor dispensing 0.03% solution; 3.0 mg package for 0.06% 

solution; 6.25 mg package for 0.125% solution; 12.5 mg, 
package for 0.25% solution, Also contains potassium acetatg J 
(sodium hydroxide or acetic acid may have been incorporatedto 
adjust pH during manufacturing), chorobutanol (chloral deriva- i 
tive), mannitol, boric acid and exsiccated sodium phosphate 


The Ophthalmos Division a 
AYERST LABORATORIES i 
New York, N.Y. 10017 7742 ; 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 5 through September 8, 1978 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 

University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 
W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, H. Kolder, R. O’Connor, G. Paris, 
K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson and many 
others on the faculty of 60. 


Tuition is $775.00. For further information and application forms, please write to J.W. Bettman, 
M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


Faculty position available at As- 


FANTASTIC sistant Professor level in the Divi- 


sion of Ophthalmology, Department 
SAVINGS of Surgery, Stanford University 
Medical Center, Stanford, Califor- 
nia, based at the Palo Alto Veterans 
Administration Hospital. Specialty 
training in retinal and vitreous 
surgery desired. The position will 
include clinical as well as investiga- 
tive activities. Stanford University is 
an equal opportunity employer and 
welcomes nominations of women 
and minority group members and 
applications from them. Please 
(Fine service since 1962) send inquiries, including curric- 
Write or call: “NATIONAL PUBLICATIONS ulum vitae, to A. Ralph Rosenthal, 
Box 42 M.D., Division of Ophthalmology, 
Forest Grove, Oregon 97116 Room A227, Stanford, University 
503-357-5713 Medical Center, Stanford, CA 

10-12 & 2-5 except Wed. or Sat. 94305. 


New latest model fine quality 


Phoroptors 

Chairs & Stands 

Slit Lamps 
Lensmeters 

Trial sets & frames 
Magnifiers 

Eyeglass frames 

Other instruments etc. 
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SECOND COURSE IN REAL-TIME 
OPHTHALMIC ULTRASOUND 
AND INTRAOCULAR LENS POWER CALCULATION 


Course Director: Steve Charles, M.D. Clinical Subjects: Pre-Vitrectomy Evaluation 


: Intraocular Lens Power 
Guest Faculty: Me Fisher, M.D. tatraacularTumofs 
ack Kennerdell, M.D. Orbital Disease 
Carol Kollarits, M.D. 
Jim Little, M.D. Technical Subjects: Real-Time, Gray Scale 
F. Hampton Roy, M.D. Real-Time A, B, & D Scan 
R. Dudley Stone, M.D. Peak Seeking Eye Length 


° V g 


New Technology 
When: April 1, 2, 1978 (Saturday and Sunday) 


Where: Memphis, Tennessee Write to: Ms. Kathleen Noll 


Fee: Practitioners $150 305 Fairfield Avenue 
Technicians $100 Fairfield, New Jersey 07006 
Residents $50 (201) 575-1344 


Checks Payable To: Ophthalmic Surgery Seminars 


Sponsored By: Vitreo-Retinal Research Foundation 
Vitreo-Retinal Service, University of Tennessee, 
Department of Ophthalmology 
Sparta Instrument Corporation 
Xenotec, Ltd. 


Sas ms 
esten S.s 


CLINICAL E 
|PHOTOMICROSCOPE § 


AN INSTRUMENT FOR VIEWING AND 
PHOTOGRAPHING THE CORNEAL 
ENDOTHELIUM IN-VIVO 


Manufactured by Bio-Optics, leaders in the 
development of corneal specular microscopy. 
This instrument has been designed for 
optimum safety and comfort to the patient 
. with speed and ease of operation. We 
. offer a rapid recycle flash, cornea 
A stabilizer and a commonly used 
M slit lamp design. A typical 
“An session lasts less than five 
“Aa minutes producing 20 
“An clear photographs. 


OPTICS we. SX P.O. BOX 188, LEXINGTON, 
MASSACHUSETTS 02173 (617) 861-7755 





the new rec aig oat action of the 





‘Vitec II Sy stem 


the efficient, simplified system 


for rapid you of vitreous 


during cataract or other anterior segment surgery. 


The new Kaufman Vitrector II vitreous 
suction cutter is an easy-to-use instrument 
for efficient, simplified removal of lost 
vitreous during cataract or other surgery of 
anterior segment* Its new, uniquely de- 
signed, disposable cutting head features 
reciprocating action for more effective 
vitreous removal, and its small-diameter 
Stainless steel shaft, 1.5mm, allows op- 
timum visualization of the surgical area. 


The Kaufman Vitrector vitreous suction 
cutter system consists of a lightweight, 
reusable, battery-operated power unit and 
a sterile, disposable, ready-to-use kit which 
contains a reciprocating cutting head, an 
aspirating syringe with connecting tubing, 
and a latex sheath. The power unit is placed 
in the sterile latex sheath, allowing it to be | 
used immediately. 
















The new Kaufman Vitrector |i System is 

available at your dealer's or direct from Concept, 
Inc. For information, write Concept, Inc., 12707 
U.S. 19 South, Ciearwater, Florida 33516, 

U.S.A., or call 813-536-2791. Telex TWX 
810-866-0435. 


©1977 Concept. Inc. &-9111 
v Kaufman VITRECTOR II is a trademark of Concept, Inc. 
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Removing vitreous with some mechanici 
extractors can involve processes that ar 
tedious, taking as long as twenty minutes 
Unlike these mechanica! extractors, th 
cordless Vitrector System is ready fc 
immediate use. Set-up is less than 
minute, and vitreous can be remove 
quickly — in a matter of seconds. Use of th 
Vitrector System also helps spare th 
surgeon the hazards and potential compl 
cations of doing vitrectomy solely wit 
cellulose sponges? 


Sponges can cause severe granuloma 
and inflammation if any piece remains i 
the eye and can.swell rapidly durin 
vitreous removal damaging the en 
dothelium: 


And, most importantly, the Kaufman V 
trector II vitreous suction cutter provide 
these unique advantages at a fraction c 

the cost of currently available mechan 


ical units. 


*Not recommended for use in handling of diabetic retinopathy 
and sheets of organized vitreous membrane. 
References 


1. Binder, P.S., M.D. “Anterior Vitrectomy in 
Cataract mia , Aphakic Keratoplasty and 
A mesih wit treous Arras of Ophtiva mene | . 
Simple Vit 


ogy, Vol. 6, No. Ang kr 1974, 


2, Kaufman, H.E., M.D. ''Vitrectomy From the 
Se lor Approach," Ophthalmic Surgery, Vol, 6, 
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Announcement of 


SECOND ANNUAL OPHTHALMOCRYOSURGICAL SEMINAR 
(To be presented in conjunction with the 4th Annual DermatoC osurgical Seminar and to be proceeded [March 9-11, 
1978] by the 18th Annual Instructional Course in Contact Lens Fitting by the Ophthalmologist and followed by the 1st 
Annual American College of Cryosurgery Program, March 13, 1978) 


Sponsored by 
RUDOLPH ELLENDER MEDICAL FOUNDATION 
Amite ed ea Continuing Medical Education Program (8 hours Credit toward Physician’s Recognition Award 
ategory 1) 
Saturday, March 11, 1978 and Sunday, March 12, 1978 
(2:00 til 6:00 p.m.) (8:00 a.m. til noon) 


PLACE: FAIRMONT HOTEL—New Orleans 
TOPICS: Cryobiology and Cryosurgery of the Eye and Adnexa 
TUITION: $195.00* (Please make check payable to the Rudolph Ellender Medical Foundation) 


PROGRAM 
DIRECTOR: F.T. Fraunfelder, M.D., Little Rock 


FACULTY: John D. Bullock, M.D., Dayton, Ohio 
Miles H. Friedlander, M.D., New Orleans 
Richard J. Hesse, M.D., New Orleans 
Setrag A. Zacarian, M.D., Springfield, Massashusetts 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof, Delta Towers, 1732 Canal Street LADIES DAY ACTIVITIES: 
New Orleans, 70112 USA Usually tours of the French 
Ph: (504) 524 9729 Quarter and the Garden District 


The Fairmont Hotel offers course participants a pleasant blend of extra curricular activities, ranging from Bailey's Pub 

(which never closes) to the Blue Room with name entertainmert nightly, to the renowned Sazarac Restaurant, to anew 

addition featuring swimming pool and tennis courts. For Toll Free Reservations, Call 800-527-4727 (in Texas call 

800-492-6622). 

“10% discount on tuition for members of the American College of Cryosurgery. (For information on membership in the 
American College of Cryosurgery, please contact: James M. Ozenberger, M.D., 18 W. Main Street, Boston Post Road, 
Clinton, Conn. 06413 or phone 203-669-4118). 





NEW 1977 
FISON’S RETINAL DETACHMENT SURGERY 


edited bw 
Arthur S.M. LIM, F.R.C.S.,F.R.A.CS. 





A P. G. PUBLICATION 


“This is a most excellent exposition of retinal detachment surgery, and should have a very wide appeal. 


Most retinal detachments are done by the “occasional” retinal detachment surgeon, and not at a large 
detachment centre. Anyone who reads this book will find clear guidance on diagnosis and the treatment 
of individual cases. 


The information is concise and dogmatic which is necessary in this type of manual. The illustrations are 
absolutely first class and furthermore admirably augment the text. 


This is a most valuable contribution and a wide readership is ensured.” ooo. A REVIEW 
è Techniques of Examination and the Binocular P. G. Medical Books FREE POSTAGE 
Indirect Ophthalmoscope 227 Tanglin Shopping Centre 
e Scientific Basis of Retinal Detachment Surgery 19 Tanglin Road 
e Cryotherapy, Diathermy and Photocoagulation SINGAPORE 10 
e Local Plombage and Encircling Techniques Republic of Singapore 
e Drainage of Subretinal Fluid 
e Prophylaxis Please send me a copy /............ copies of 
e Special Problems Fison’s Retinal Detachment Surgery. 
eè Vitreous and Vitreous Surgery My cheque for s is enclosed. 
è Surgical Complications—Avoidance and Treatment 7 400 ASE ee 2 
è Surgical Complications—Recurrence of Detachment kŤfEOName 
° Post-operative Management and Follow-up s 
Fo a Lu E, OAE O ae E E ne A A 


88 pages. 87 illustrations. 79 colour plates. 
£10.00; USTTOOO AUST PAMA O PORE $4000" iii a a : 
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JOINT MEETING 
INTERNATIONAL INTRAOCULAR IMPLANT CLUB 
and 
JAPAN INTRAOCULAR IMPLANT CLUB 


First Recipient and Lecturer for Ridley Medal 
D. P. Choyce, England 


Dates: May 22 and 23, 1978 
Place: Nagoya Castle Hotel, Nagoya, Japan 


Official Language: English 


Faculty: 

John J. Alpar, M.D. Amarillo, Texas 

Eric J. Amott, F.R.C.S. England 

John P. Beale, M.D. San Franeisco, California 
Cornelius Binkhorst, M.D. The Netherlands 
Michael Blumenthal, M.D. Israel 

Herve M. Byron, M.D. Englewoed, New Jersey 
D. P. Choyce, F.R.C.S. England 

Robert C. Drews, M.D. Clayton, Missouri 

Jerre Minor Freeman, M.D. Memphis, Tennessee 
Miles A. Galin, M.D. New York New York 
Arthur C. Hurt, Ill, M.D. Los Arge-es, California 
Henry Hirschman, M.D. Long Beach, California 
Jerry W. Maida, M.D. Odessa, “exas 

John H. Park, M.D. Snyder, New York 

Alan E. A. Ridgway, F.R.C.S. England 

John H. Sheets, M.D. Odessa, Texas 

C. William Simcoe, M.D. Tulsa, OMahoma 
Jerald L. Tennant, M.D. Dallas, Texas 

T. T. Tjan, M.D. The Natherlands 
James R. Wilson, M.D. Los Angeles, California 
Jan G. F. Worst, M.D. The Netherlands 

Fees: 

Members of IIIC 35,000 ($141.93) 
Nonmembers of IIIC 50,000 ($292.75) 
Resident Ophthalmologist 20,000 ($84.10) 
Accompanying persons 20,000 ($81.10) 


Inquiries: Ralph D. Anderson, Jr., M.D. 
Conference Chairman, IIIC 
6323 Dwane Avenue ° 
San Diego, California 92120 
(714) 298-3951 or 287-9556 
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THE ESTELLE DOHENY EYE FOUNDATION 
THE UNIVERSITY OF SOUTHERN CALIFORNIA DEPARTMENT OF 
OPHTHALMOLOGY 


and 
CHILDRENS HOSPITAL OF LOS ANGELES 
present 


A Postgraduate Conference 
on 


Practical Aspects of Diagnosis and Management of Problems 
in 


PEDIATRIC AND DEVELOPMENTAL 
OPHTHALMOLOGY 


March 1, 2, 3, 1978 


The Louis B. Mayer Auditorium 
University of Southern California 
Health Sciences Campus, Los Angeles 


The Estelle Doheny The A. Ray and Wendell C. Irvine 

Memorial Lecture Memorial Lecture 

Professor Dr. Jules Francois Professor Dr. August Deutman 
GUEST FACULTY 

Robert A. Ellsworth, M.D. lrene H. Maumenee, M.D. 

John Flynn, M.D. John A. McCrary, M.D. 

David C. Guyton, M.D. Gunter K. von Noorden, M.D. 

Eugene Helveston, M.D. Mershall M. Parks, M.D. 

Dan B. Jones, M.D. Arthur V. Rosenbaum, M.D. 


DOHENY-USC FACULTY 


Bernice Z. Brown, M.D. Alfred Marrone, M.D. Stephen J. Ryan, M.D. 
Kenneth R. Diddie M.D. Donald S. Minckler, M.D. Ronald E. Smith, M.D. 
Phillip C. Diorio, M.D. A. Linn Murphree, M.D. James R. Wilson, M.D. 
Roger D. Friedman, M.D. Anthony B. Nesburn, M.D. Warren A. Wilson, M.D. 
A. Ray Irvine, Jr., M.D. Thomas E. Ogden, M.D., Ph.D. T. Rodman Wood, M.D. 


CONFERENCE DIRECTOR: A. Linn Murphree, M.D. 
Approved AMA Category | Continuing Medical Education Credit 


For Information: Registration Fee $200 
Mr. S. William Dowey (Includes all lunches, 

Estelle Doheny Eye Foundation coffee breaks, social 

1355 San Pablo Street pouenenrd heya 


dinner-dance) 


Los Angeles, CA 90033 
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| SECOND BIENNIAL | 
OPHTHALMOLOGICAL SYMPOSIUM 


MANHATTAN EYE, EAR AND THROAT HOSPITAL ALUMNI ASSOCIATION 
Friday and Saturday, May 5 and 6, 1978 at the Hetel Pierre, New York 


Guest Speakers 
Frederick C. Blodi, M.D. 
Lorenz Zimmerman, M.D. 


Host Faculty Symposium Chairmen Certification Fee: $200.00 
The Alumni and Staff Brian J. Curtin, M.D. 14 credit hours in Category Includes 2 luncheons, coffee 
Manhattan Eye, Ear Arnold I. Turtz, M.D. 1 of Physicians’ Recognition breaks and cocktail party. 


and Throat Hospital Award of the American Residents’ fee $75 with letter 
Medical Association from Department Head. 
The two-day program will cover anterior segment microsurgery, Write for information to: 
specialized cataract techniques (phacoemulsification, pseudophakos William F Regan, Jr., M.D. 
implantation), vitreous surgery, photocoagulation, plastic surgery, Registrar 
glaucoma, ocular motility and miscellaneous subjects. 421 Huguenot Street 
Registration limited. New Rochelle, N.Y. 10801 





Sterility 
plus convenience 


BERENS 


TONOMETER 
STERILIZER 


Keeps tonometer constantly sterile and ready for 

use. No need to remove from case and replace. 
Conversion table can easily be taped inside clear plastic 
cover. Available at the all optical and surgical suppliers. 


R. 0. GULDEN |. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #29',2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis, 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
: 'H preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
| PARRORACAL TAN 2% (as Bitartrate 3.64%), Product #29. 


6%, MASS, USA 





Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3% only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 


Unique Instrument Obiectively 
Measures | <efractive Error ANG 
ASINAN SUKY ANG ACCUIOICNY 


fF <a = 
wat TRA . 









Procedure is more comfortable fer the 
patient, seldom requires mydriasis... 
and ine technique is quickly mastered 
by practitioner or paramedic. 


The Rodenstock Refractometer PR 50 —now distributed by 
Coburn Optical Industries Inc. —is an economical instrumsnt 
which gives accurate refractive readings and measures astig- 
matism, giving precise axis location of the correcting cylinder in 
just a few minutes. 


By quickly measuring the degree of refractive error, the Rocenstock 
Refractometer PR 50 greatly shortens the time for objective 
refraction... allows practitioner or paramedic to serve patents 
more conveniently. | 











Coburn Optical Industries Inc. 
Professional Products Division 
P.O. Box 351 

Petersburg, Virginia 23803 





Coburn—your source for 
all Rodenstock instruments 

Coburn is now distributor for all Rodenstock Ophthalmic 

Instruments as well as for Rayner Intraocular Lenses. 

Service is available on all Rodenstock Instruments. 
















| 

| 

| 

| 

| Gentlemen, ; 
| Please arrange a demonstration of the Rodenstock 
' Refractometer PR 50 in my office. 
| 

l 

| 

| 

| 









Name 








Address aiu ee 


- Coburn Optical Industries Inc. 


Men’ Saat —  Prafaccinnal Praciicte Nivician 3, | RAE SEAT eae State Zip 
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AVAILABLE 


complete unedited transcripts of 


the Joint Meeting of the American Intra-Ocular Implant Society 
and the International Intraocular Implant Club — October 1976 


Many innovative and exciting techniques as well as superbly 
documented results of intraocular lens implantation were 
presented at the three-day meeting of the American Intra-Ocular 
Implant Society and the International Intraocular Implant Club. 
This meeting was held at the Century Plaza Hotel in Los Angeles 
October 1 & 2 and the Las Vegas Hilton Hotel in Las Vegas 
October 5, 1976. Stimulating symposia were presented during 
this meeting as well as presentations by leading implant 
surgeons throughout the world. 


The demand for the complete manuscript of this 
meeting has been great and copies are available in 
limited quantities to members of this Society for $100 
and non-members for $150 in a set of 4 sixty minute 
cassettes. 


® If you are interested, please contact the American Intra-Ocular 
Implant Society, P.O. Box 3140, Santa Monica, California 90404. 


BASCOM PALMER EYE INSTITUTE 
UNIVERSITY OF MIAMI—SCHOOL OF MEDICINE 


Announces 


CORNEAL, EXTERNAL AND OCULO-PLASTIC MEETING 
January 23-27, 1978 
CARILLON HOTEL—MIAMI BEACH, FLORIDA 
A clinically oriented course emphasizing the newer aspects in the diagnosis and treatment of 
external, lid, and anterior segment disease. 


FACULTY 

Dr. Daniel Barr Dr. Anthony B. Nesburn 
Dr. Charles Beyer Dr. Don H. Nicholson 
Dr. Jorge Buxton Dr. Frank Polack 
Dr. R. K. Forster Dr. Allen Putterman 
Dr. Michael Lemp Dr. Norman Sanders 
Dr. Edward Maumenee Dr. David Singer 
Dr. Gordon Miller Dr. Byron Smith 

Dr. Richard R. Tenze! 


This program is accredited in Category | of the Physician’s Recognition Award of the 
American Medical Association. For 22 credit hours. 


Registration fee is $250 for practitioners and $125 for Residents upon applicatfon from their 
Department Head. Mail registration fee (U.S. dollars only) to: Continuing Education in Oph- 
thalmology, Inc., Bascom Palmer Eye Institute, P.O. Box 610326, Miami, Florida 33161. 





ts the Original! 
It's the «Haag-Strel 
Perimeter 940 


Originals have value in the healing 
arts as well as in the fine arts. 

The GOLDMANN PERIMETER 940 by 
Heag-Streit is a prime example. 


A product of the world’s ophthalmolo- 
gical instrument leader, the Goldmann 
Perimeter provides high accuracy and 
economy of time. 
The unit standardizes target size, 
luminosity of target and background 
and all other examination variables as 
well. 
With its unique, patient-activated 
recording device, the Model 940 elimi- 
nates errors and simplifies target 
presentation control. 
There are two original Goldmann 
models, the 940-K7 for kinetic perime- 
try and the 940-ST for static and kinetic 
perimetry. 
If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer. They will be glad to send full 
information on the Goldmann Perime- 
and now... delivery from stock ter and our many other fine products. 


Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
P.O. Box 127, 6 Industrial Park 

Waldwick, New Jersey 07463 


(201) 445-1110 





Introducing the 
7 ULTRASONIC OPHTHALMOSCOPE 





è the only standardized A-Scan è foreign body localization and 
instrument magnet testing 

è axial eye length è intraocular and orbital diagnosis 

è differential diagnosis of tumor è unaffected by ocular opacity 

® vitrectomy examination è portable 


For complete information, copies of published articles or information on our 
Lasers, Cameras, Slitlamps contact us: 


ee 
or 
MEDICINE 





The Kretz 7200 MA 


11707 W. Exposition Boulevard e Los Angeles, California 90064 e (213) 477-9064 
P.O. Box 607 e Michigan City, Indiana 46360 e (219) 874-7774 
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FELLOWSHIPS AVAILABLE IN 
PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTROCULAR LENS 
IMPLANTATION 
Beginning in 
January and July, 1978 


Under the direct supervision 
of 


DONALD L. PRAEGER 
MD., F.A.C.S. 


Director of Cataract Surgical Service 
The New York Medical College 
Westchester County Medical Center 


Valhalla, New York 10595 


Interested parties please contact: 


MRS. TERRI ROSE, R.N. 
Secretary to the Fellowship 
Committee 
C/O DONALD L. PRAEGER, M.D., 
F.A.C.S. 

9 Fulton Avenue 
Poughkeepsie, New York 12603 


Re: Cataract and Implantation 
Fellowship 
(914) 454-2510) 


Accepting Applicants for 
1978 and January and July, 1979 


AMA Accredited Fellowship 





DMV Contact Lens 


Remover - 


The NO STRETCH Method of 
Contact Lens Removal 


So simpe, so far superior to the manual 
method ef stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup amc a gentle touch to the lens does it. 
Comple with carrying case. 


Ayeilasle from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Staufacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 


Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 a 





PITTSBURGH VITREORETINAL 
SYMPOSIUM 


Friday and Saturday, January 20-21, 1978 
Department of Ophthalmology 
St. Francis General Hospital, Central Medical 
Pavillion 


A cliracally oriented approach to the diagnosis and man- 


agement of vitreoretinal diseases. Emphasis will include 
the current role of photocoagulation, scleral buckling 
techriques and pars plana vitrectomy. 


C. Wiliam Weisser, M.D. William G. Everett, M.D. 
Depertment Chairman Course Director 


Faecity: 

Jackson D. Coleman, M.D. 
M. Gilbert Grand, M.D. 
Will.am G. Everett, M.D. Harold F. Spalter, M.D. 
Charles Russo, M.D. William S. Tassman, M.D. 


is program is accredited in Category 1 of the Physician's 


Jerry A. Shields, M.D. 
Edward M. Sorr, M.D. 


‘Reeognition Award of the American Medical Association 


for 16 hours. 


Registration Fee is $200.00—Please mail fee to: 
Ms. Nancy Bruce 
Administration, Central Medical Pavillion 
1400 Centre Avenue, Pittsburgh, PA 15219 
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At $22,900, it was remarkable. 
Now at $14,900, it’s incredible. 


And money isn't the only thing you'll save! 


Dioptron II 
does every- 
thing you'd expect 
from an autorefractor. 
except it does it faster. 
better and easier. 


It saves time. Dioptron || cuts 2 to 


6 minutes off an average eye examination. 


And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load 


It saves trouble. Dioptron || 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, theres no 
patient confusion. 

Dioptron II lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
acorrect fit 

With aphakics, Dioptron II lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription 

Dioptron II is easy to use with 
children. They enjoy it. And since it 
doesn't require their response, you get 
faster, more objective information 

Dioptron II can give you results 
with even early cataract patients — 

a situation where retinoscopy is difficult, 
if not impossible 

And for your geriatric patients, 
Dioptron I| means less decisions and 
examination fatigue for them — and 
faster, more accurate results for you. 


eet oe 
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It saves work. Its simple to use. 
Your receptionist can learn to operate it 
in.1 to 2 hours. So you're free to con- 
centrate on the subjective examination. 


It saves mistakes. Dioptron |! 
gives you a more accurate starting point. 
‘Most autorefractors have a fixed 























target that appears more blurred to 
some patients than others. Dioptron || 
has a ‘dynamic’ target. That 
means it examines the patient's eyes, 
then “fogs” the target to the right 
degree. So every patient sees the target 
approximately the same way. You 
get a perfect, objective starting 
point every time — 
without cycloplegics. 


It saves you future 

problems. Dioptron Ilis 100% 

modular construction. Its built with 
its electronics in a pull-out drawer. 
Servicing is faster and easier. So when 
future improvements are made, you can 
simply add on a new mocule instead 
of replacing the entire instrument. 


It's compact. Dioptron |! is a single 
unit that needs only.a 4 foot by 6 foot 
working space. It fits easily into any 
existing office layout. 


It's adaptable. It wor«s perfectly 
under normal office lighting. You can 
install it anywhere without creating 
special low-light conditions 

it's a Coherent product. You're 
getting the most technically 
advanced equipment available. With 
reliable, professional service 
behind it 

Coherent services 
start even before your 
Dioptron Il arrives — with 
Practice Management 
Services. That means, 
at your request, we 
conduct a review of 
your ofiice layout 
and procedures. 
We suggest 
where to install 
your Dioptron Il. We 
help train your per- 
sonnel. And we show 


foes atten et eee 


My needs are: O Immediate 


Name 
Hospital/Clinic 
Addres 


Telephone 
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you how to introduce your patients to 
With Coherent, you get more than an 
autorefractor — you get a system with 
the most advanced before and after sa 
technical support. 


DIOPTRON Ii SAVES YOU 
REAL MONEY. 
NOT JUST TAXES. 


Equipment investments justified 
by tax write-offs are often marginal 
best. But you don't have to consult 
your tax attorney to see that Dioptron 
makes good economic sense. 

With Dioptron II's new, affordab 
price — about half what you'd expect 
to pay — you'll come out ahead perforn 
ing just 6 refractions a day. But more 
importantly, Dioptron II will allow you 1 
increase your patient load dramatically 


IT PRACTICALLY 
PAYS FOR ITSELF. 


lf you added only one patient pe 
day by using Dioptron II, in just one 
year it would pay for itself. An 
if yours is a high volume 
practice, you'll see result: 
in a fraction of that time. 


SEE FOR 
YOURSELF. 


Don't take our word 
that Dioptron II is all we say 
is. See for yourself. Call or 
write us. Our representative 
will be happy to discuss your particu 

lar needs — and show you how we'v 
made the world's best auto- 
refractor even better. 
And besides, at half 
what you'd expect tc 
pay, when you see 
Dioptron Il, we think 
you'll see it our way. 





















Yes, Coherent, I want more facts on DIOPTRON II. 


O 3-6 months 


C Reference 











Zip 


J12-77 


i COHERENT 


MEDICAL DIVISION 
3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415 493-2111 
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MARCH 9, 10, 1978 
STANFORD COURT 


SAN FRANCISCO_\ aS 
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DEPARTMENT OF OPHTHALMOLOGY 
PACIFIC MEDICAL CENTER ep 


- “DIAGNOSTIC APPROACHES 
& MANAGEMENT DECISIONS” 


Guest Faculty 


John Wright, M.D., F.R.C.S., London, Eng 
Glyn Lloyd, F.R.C.R., London, Eng 
Crowell Beard, M.D., San Jose, Calif 
Richard Tenzel, M.D., Miami, Fla 


Course Chairmen 
Nancy Newman, M D., F.A.C.S. 
William Stewart, M.D. jj t% 


HOTEL 


al 
X 
. 2 
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For information and registration: 


Continuing Med. Ed. / Pac. Med. Cntr. 
P.O. Box 7999 
San Francisco, California 94120 


PERMA TWEEZ® ELECTROLYSI 
INSTRUMENT 


This permanent hair remover features the only 
patented self-correcting needle in existence. Bat- 
tery operated instrument sterilizes itself when cur- 
rent flows. No-puncture safety feature also helps 
prevent infectson. Simple enough to be used by 
laymen (for cosmetic purposes only). 

Thousands of units sold for such varied profes- 
sional application as removal of inverted eyelashes 
to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.45 
C] Invoice after 30 days C) Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT. JO-78 

1935 Armacost Ave., West los Angeles, CA 90025 









































For the Discriminating 
Eye Physician 





Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 





WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





UNIVERSITY OF UTAH 
POSTGRADUATE SYMPOSIUM 


GLAUCOMA 


MARCH 3-4, 1978 
SALT LAKE HILTON HOTEL 
SALT LAKE CITY, UTAH 


FACULTY 


PAUL R. LICHTER, M.D. STEVEN M. PODOS, M.D. 
ANN ARBOR, MICH. NEW YORK CITY, N.Y. 


MICHAEL S. KOTTLER, M.D. HENRY J. L. VAN DYK, M.D. 
SALT LAKE CITY, UTAH SALT LAKE CITY, UTAH 


This meeting will concentrate on the practical aspects of the 
glaucomas. Diagnosis will be covered but management will 
be stressed. Two panel discussion periods are scheduled. 
Physicians may obtain 8 hours of Category | Continuing 
Medical Education credit for attending this course. 


Registration fee is $75.00 for practitioners, and $50.00 for 
residents upon application from their Department Head. 
Mail registration fee, payable to “University of Utah” to Mrs. 
Jean Florence, Division of Ophthalmology, University Medi- 
cal Center, Salt Lake City, Utah, 84132. Make hotel reserva- 
tions directly with Salt Lake Hilton Hotel, 150 W. 500 So., 
Salt Lake City, Utah, 84101. Early registeation and hotel res- 
oe are advised, March if the height of ski season in 

tah. 
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THE DEPARTMENT OF OPHTHALMOLOGY 
and 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MECICINE (CUNY) 


OPHTHALMIC PLASTIC SURGERY 


Under the Direction of 
VIRGINIA L. LUBKIN, M.D., F.A.CS. 


STANLEY M. BLAUGRUND, M.D., MORRIS FELDSTEIN, M D- MURRAY A. MELTZER, M.D., 
STEVEN M. PODOS, M.D. 
Visiting Faculty: CROWELL BEARD, M.D., JOHN S. CRAWFORD, M.D., ROBERT C. DELLA 
ROCCA, M.D., EVELYN MARSHALL, B.A., NORMAN ORENTREICH, M.D., JOHN 
T. SIMONTON, M.D., BYRON C. SMITH, M.D., EVERETT R. VEIRS, M.D. 


FEBRUARY 15, 16, 17, 1978 
Wednesday, 9:00 AM to 5:00 PM; Thursday, 8:30 AM to 5:00 ?M; Friday, 8:00 AM to 5:00 PM 
(3 Sessions) 


This course is designed specifically to instruct the general ophthalm= surgeon in those procedures which 
belong in his armamentarium, and to enable him to select with precision the appropriate operation for a 
given condition. The subjects covered include: lacrimal surgery; tlepharoptosis; reconstruction of the 
lower and upper lid; enucleation, evisceration, socket repair; eErtropion and ectropion, senile and 
cicatricial; blow-out fractures; cosmetic blepharoplasty; the orbit; manipulation of skin flaps; dermatologi- 
cal techniques; the art of the cosmetologist. This course will pe held at the Mount Sinai Medical Center, 
New York City. 
FEE: $250. 


APPLY TO: Director, The Page and William Black Post-Graduate School of Medicine; Mount Sinai Schoo! 
of Medicine, One Gustave L. Levy Place, New York, N.Y. 10029. Tal. (212) 650-6737. 


FACULTY POSITIONS AVAILABLE 


DEPARTMENT OF OPHTHALMOLOGY, UNIVERSITY OF PENNSYLVANIA, 
SCHEIE EYE INSTITU E, 
PRESBYTERIAN— UNIVERSITY OF PENNSYLVANIA MEDICAL CENTER 


An equal opportunity /affirmative acticn employer 


Applications are invited for faculty positions. While the chief presently recognized need for faculty lies in 
clinical ophthalmic subspecialties, especially external diseases, pathology, glaucoma and retina, any 
highly qualified candidate interested in a position should ingure further concerning possible oppor- 
tunities. As a general rule, only candidates who have hac two œ more years of post-residency training 
and/or equivalent experience will be considered. Those interes:ed should direct inquiries together with 
an up-to-date curriculum vitae and bibliography to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 

Chairman, Department of Ophthalmology 
University of Pennsylvania 

Presbyterian Medical Center 

51 North 39th Street 

Philadelphia, Pennsylvania 19104 
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ALL EYES FOCUS ON HARPER AND ROW'S 

5 LOOSE LEAF VOLUMES FOR PROGRESSIVE, 
PRACTICING OPHTHALMOLOGISTS 
ONE COMPLETE, EVER-CURRENT REFERENCE 


CLINICAL 
OPHTHALMOLOGY 


edited by Thomas D. Duane, M.D, Ph.D, FAC. 


benefits you can't afford to miss: 


You are informed, on a regular basis, 
of all that is new. 
- Appropriate equipment, and 
rationale of its use, is reviewed. 
- No charge for preview! Harper and 
Row will send you CLINICAL OPHTHALMOLOGY, 
ALL 5 VOLUMES, for a generous 30-day, 
no-cost examination. 


loose leaf concept: new pages for old! 
First set of easy-to-insert revision 

pages automatically will be sent to 

CLINICAL OPHTHALMOLOGY subscribers at no 

extra charge, along with instructions 

on how and where to insert new pages.  teakper & Row Publishers, Inc. 

Revisions in future years are optionel. Loose Leaf Refe-ence, 2350 Virginia Ave. 


look what you get: Hagerstown, MD 21740 
5 loose leaf volumes, 
concise and comprehensive 

- 3,443 pages 

- 212 chapters encompassing 








OO mG 


Please send me on 30-day approval or 

phone 301-733-2790 (ask for Mrs. Taylor): 

O CLINICAL OPHTHALMOLOGY, 5 VOLS., $275 

© Enclosed is my check for $275 (We pay postage, handling.) 
the entire field of ophthalmology C] Please bill me full amount, $275, plus postage, handling, $3.00 

- all information clinical in scope LJ Please bill me $ per month. ($10 minimum.) 


- 156 impressive contributors, | Name 
! 











experts in their specialties (please print) 

- 2,899 clear illustrations Address . 
and photos, plus 6 color plates 

- 367 tables and figures City Stata Zip 


for fast analyses 
-+ 8x 10”, easy-to-handle size 
* annual revision service 
* separate computerized index, 
. updated for new revision pages 


No deposit; no interest; no carrying charge. 
Postage and handling costs will be included in installments. 


AJOO 


A OI eT 
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Announcement of the 
EIGHTEENTH ANNUAL INSTRUCTIONAL COURSE IN 
CONTACT LENS FITTING BY THE OPHTHALMOLOGIST 
March 9-10-11, 1978 +» NEW ORLEANS 


Sponsored by 
THE RUDOLPH ELLENDER MEDICAL FOUNDATION 


A.M.A.—approved as Continuing Medical Education program 
(Twenty Hours Credit in Category 1) 


Place: Fairmont Hotel, New Orleans 
Tuition: $195.00 


Faculty: JAMES V. AQUAVELLA, M.D., Rochester, New York. ROBERT F. AZAR, M.D., New Orleans. JOS. A BAL- 
DONE, M.D., New Orleans. PHILLIPE BARONET, M.D., Toulouse, France. OLIVER H. DABEZIES, Jr., M.D., New 
Orleans. JACK HARTSTEIN, M.D., St. Louis. RICHARD J. HESSE, M.D., New Orleans. GEORGE H. JONES, M.D. 
Baton Rouge, Louisiana. STEPHEN E. KELLY, M.D., Brooklyn, New York. RONALD C. MAY, M.D., Deerfield, Illinois. 
LEROY G. MESHEL, M.D., Daly City, California. WHITNEY G. SAMPSON, M.D., Houston, Texas. TOM F. SPRING, 
M.D., Kew, Australia. THOM J. ZIMMERMAN, M.D., New Orlears. 


Special Guest Lecturer: Jack R. Anderson, M.D., New Orleans 
Saturday, March 11, 1978— Treatment of Aging Eyelids 


Additional information: Second Annual OphthalmoCryosurgical Seminar 
will follow the above course—March 11 & 12, 1978 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof, Delta Towers, 1732 Canal Street * New Orleans 70112 USA » Ph: (504) 524-9729 


SEMI-ANNUAL 


Oculoplastic Surgical Dissection Course 
of the 
Nem Pork Medical College - Westchester County Medical Center 


Wednesday, May 17, 1978: (6:00 p.m.) Registration & (8:00 p.m.) Cosmetic Surgical Seminar 


Thursday, May 18: Cosmetic Blepharoplasty, Blepharoptosis, Trauma Surgery 
Friday, May 19: Lid Reconstruction, Lacrimal Surgery, Orbital Reconstruction 
Saturday, May 20: Entropion, Ectropion, Orbital Fractures, Lid & Orbital Tumors 


FACULTY: J. Adler; |. Baras; C. Baerman; G. Baum; J. Bergmann; V. Boniuk; R. Coburn; N. Cousins; M. Dunn; 
D. Graffin; H. Gould; M. Guibor; P. Guibor; S. Hecht; T. Boye A. Leonard; M. Kraft; D. Praeger; H. Settles; 
G. Wiggs; D. Wolfley; D. Allen, and others. Course Directors: Michael Dunn & Pierre Guibor 


OBJECTIVES: Oriented towards the Ophthalmic, ENT. Plastic, General Plastic, and Dermatologic Plastic Surgeon. To 
provide the practicing and resident surgeon with an integrated oculoplastic ob oe course employing LIVE 
SURGERY, VIDEO TAPES, FILMS, LECTURES and PARTICIPANT S CADAVAR SURGERY. 


REGISTRATION: LIMITED Enrollment CREDIT: 40 hrs. Category! A.M.A. & C.M.E. 


INQUIRE: Ms. Tamkin, c/o Dr. Pierre Guibor >] 
620 Park Avenue, New York, NY 10021 
(212) 734-1010 














AMERICAN JOURNAL OF OPHTHALMOLOGY 


STRABISMUS SYMPOSIUM 
11th Annual Session of 


THE PHILADELPHIA PEDIATRIC OPHTHALMOLOGY SOCIETY 


The Hilton Hotel of Philadelphia, Civic Center Bculevard, Philadelphia 
March 31, April 1, 1978 


Featuring a special workshop on controversies in the management of Strabismus 
Honored guest lecturer, Dr. Marshall Parks 


Sponsoring Institutions 


Wills Eye Hospital, Affiliate of Thomas Jefferson University 
St. Christopher's Hospital for Children, Temple University 
The Children’s Hospital of Philadelphia, University of Penna. 


FLORIDA MIDWINTER 
SEMINAR IN OPHTHALMOLOGY 


February 5-8, 1978 


BOCA RATON HOTEL AND CLUB 
BOCA RATON, FLORIDA 


Office Management of 
Neuro-Ophthalmology Problems 
This Seminar is designed for the practicing ophthalmologist, with em- 
phasis on practical points in the office diagnosis and management of 
common neuro-ophthalmologic problems. Topics will include: 
amaurosis fugax, unexplained visual loss, optic disc abnormalities, 
diplopia, nystagmus, anisocoria, and proptosis. Lectures and panel 
discussions will be supplemented by self-instructional aids. 


FACULTY 
Melvin G. Alper, M.D. Jonathan Herschier. M.D. 
Washington, D.C. Miami, Florida 


Robert B. Daroff, M.D. |. Matthew Rabinowicz, M.D. 


Miami, Florida Gainesville, Florida 
Noble J. David, M.D. Peter J. Savino, M.D. 
Miami, Florida Philadelphia, Pennsulvania 
John T. Flynn, M.D. J. Lawton Smith, M.D. 
Miami, Florida Miami, Florida 


Jonathan D. Trobe, M.D. 
Gainesville, Florida 


The Florida Midwinter Seminar in Ophthalmology and Otolaryngology is 
co-sponsored by the University of Florida College of Medicine (Gaines- 
ville), the University of-Miami School of Medicine (Miami), and the 
University of South Florida College of Medicine (Tampa). The program is 
accredited by the Council on Medical Education of the American Mecical 
Association, Category? of the Physician's Recognition Award. Registra- 
tion fee is $150 for practitioners and $50 for residents upon application 
from their Department Head. Mail registration fee (U.S. dollars only}, 
payable to ‘Florida Midwinter Seminar,” 405 Northeast 144th Street, 
Miami, Florida 33161. Special reduced rates have been arranged with the 
Boca Raton Hotel and Club, Boca Raton, Florida 33432. 





Address inquiries to: 
R. D. Harley, M.D. or L. J. Martyn, M.D. 
Department of Ophthalmology 
St. Shristopher's Hospital for Children 
2600 N. Lawrence Street 
Philadelphia, Pa. 19133 


DACRYOCYSTORHINOSTOMY® 
L. T. JONES M.D. 2.2MM 
TEAR DUCT TUBES 


TEAR DUCT TUBES CAN BE SUPPLIED: 


(1) IN SETS 
OF STANDARD 
SIZES 






(2) IN SETS 
OF SPECIFIED 
SIZES 


(3) SIZED 
INDIVIDUALLY 


ADDIT ONAL INFORMATION AVAILABLE FROM: 


GUNTHER WEISS 
SCIENTIFIC GLASS BLOWING CO. 
2025 £.W. BRIGGS COURT 


3EAVERTON, OREGON 97005 (503-644-3507) 


*L. T JONES, M.D. DACRYOCYSTORHINOSTOMY, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, VOLUME 
59, NO 5, MAY, 1965. 


CONJUNCTIVO- 
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AFTER THE XXIII CONGRESS OF OPHTHALMOLOGY. . .’ 


Travel with Seminars & Symposia, In addition to receiving accredita- 
Inc. on a Post-Congress trip to tion from attendance at the Con- 










“Islands of the Orient” (Penang, gress, you will earn CME credits in 
Singapore, Hong Kong) and to Category Two, Physician's Recog- 

* Tokyo and Bangkok. nition Award, American Medical 
Dr. James E. Puklin, assistant pro- Association and 24 elective credits 
fessor of ophthalmology, Yale from the American Academy of 
University School of Medicine, will Family Physicians. 







conduct Pre and Post-Congress The Seminars & Symposia work- 
briefing sessions and host visits to shop is designed to conform with 
medical schools, research institutes the latest tax regulations about 
and hospitals. seminars in foreign countries. 











Please send information on the May, 1978 
Post-Congress Trip. 





| 
| 
SEMINARS & rat 





SYMPOSIA, INC. | 42% 

505 PARK AVE., NEW YORK, N.Y. 10022 Cit State Zip | 
(212) 421-3774 

Se mee mee ee eee ee eee eee ee ee es es oe f 











A Symposium on 


MEDICAL RETINA 


sponsored by 
The Department of Ophthalmology & Visual Sciences 
The Office of Continuing Medical Education 
Texas Tech University School of Medicine 
and 
The Texas Ophthalmological Association 
January 28-29, 1978 
El Paso, Texas 




















Guest Speakers 
Milton Boniuk, M.D., F.A.C.S. Harold E. Cross, M.D., Ph.D. 
Baylor College of Medicine Arizona Health Sciences Center 
Dwain Fuller, M.D. R. Sloan Wilson, M.D. 
Texas Retina Associates University of Arkansas 






Faculty of Texas Tech University School of Medicine 









John A. Buesseler, M.D. Donald F. Naegele, M.D. 
University Professor Assistant Professor 
Jesse |. Halpern, M.D. James Price, M.D., Ph. D. 
ə Assistant Professor Professor and Chairperson 






Perry Speros, Ph.D. 
Assistant Professor 










TOA Members: no registration fee Non-members: $60 registration fee 


For information or registration contact the following: 


Office cf Continuing Medical Education 
Texas Tech University School of Medicine 
Post Office Box 4569 
Lubbock, Texas 79409 
(806) 743-2929 











The Lens. 


IOLAB has developed The Lens. 
Unsurpassed in Visual Acuity and Precision 





Shown: Model No. 91 “Choyce”Style lens 


You’ve been asking for quality in a 
ens equal to that of your surgery, and 
row it’s here. lolab has taken fifteen years 
of practical experience in precision 
optical design and fabrication and applied 
it to the intraocular lens. This experience 
has been used in manufacturing a lens 
not only excelling in its physical attributes, 
but also in its exceptional contribution to 
the eye as an optical system. 

lolab has imparted in its lenses 
the visual acuity (resolution), surface 
finish, and power error normally associated 
with that of the finest precision glass 
lenses. The uniform “flatness” of the 
Plano surface, and in the case of the 
“Choyce” style anterior chamber lens, 
the footplates, is checked against a 
precision, optically flat test plate. 

So look into the company that 
introduced the non-hydrolizing “prolene”* 
loop and the permanently engraved 
identification system on every lens. 


*Product of Ethicon Inc. 








Model 24P 


Model 61P 





Model 51P 


Model 91 





ii = CORPORATION 
i The ?recision Optics People 
560 West Terrace Way, San Dimas, California 91773 

Telenhone Toll Free: 800/854-1761 In California Call Collect: 714/599-8347 
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University of Wisconsin Medical School 
Department of Ophthalmology Faculty 








ANNOUNCES 






Second Annual Ophthalmology 
Current Concepts Seminar “78” 








Lectures and Workshops in all Subspecialty Areas 
Participating Faculty: 











Richard Aopen, M.D. Thomas France, M.D. 
George Bresnick, M.D. Paul Kaufman, M.D. | 
Frederick Brightbill, M.D. Burton Kushner, M.D. 
Suresh Chandra, M.D. Frank Myers, M.D. 
Matthew Davis, M.D. Harry Roth, M.D. 
Guillermo de Venecia, M.D. Thomas Stevens, M.D. 
Richard Dortzbach, M.D. Rodney Sturm, M.D. 
Terry Ernest, M.D. Ingolf Wallow, M.D. 







March 30-April 1, 1978 


The Wisconsin Center 
702 Largdon Street 
Madison, Wisconsin 


For more nformation write: Mrs. Margaret Kelm 
University Hospitals 

1300 University Avenue 

Madison, WI 53706 











Basic Science Course in Ophthalmology 


The University of Texas 
Health Science Center at Houston, 
The Medical School 


JANUARY 4 THROUGH FEBRUARY 28, 1978 
SEVENTH ANNUAL SESSION 








This course consists of lectures, laboratory discussion, and demonstrations by an experi- 
enced faculty of ophthalmo ogists and basic scientists. It is directed toward the re- 
quirements of residents and prospective residents in ophthalmology. 







The curriculum includes: 











Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 






Tuition is $800.00. For further information and application forms, please write: Richard S. 
Ruiz, M.D., Chairman, Department of Ophthalmology, 1121 Hermann Professional Building, 
Houston, Texas 77030, A/C 713/790-1100. 
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Our Small Pupil Feature i 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE A 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 
dilated pupils 










Optimized view and COMFORTABLE improved headband with soft, thick foam pads 


illumination of fundus 


periphery EASY TO USE built in convergence ...no accommodation 
id required ... precision optics 

| RELIABLE rugged wiring and pressure positive lamp contacts 
4 


' \ \ 


> 






MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumtord Avenue, Waltham, Massachusetts 02154 f 
Telephone (617, 894-2200 - Telex 94-0533 


(i 
Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 
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MSi ae 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 





) 
E 


Nagy 














VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


¢ Helps maintain a tight 


lens fit 
<x Pd 
S| ~ 
O e Index of refraction 1.336 
| auio-se 
serny'Cel ou 
ie ase Apply small amount of Gel to inner surface of Gonio lens. 
Me and soen Available in 4% ounce ophthalmic tubes. 
proi ile 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street + Quincy, Mass. 02169 
Area Code 617 + 479-2680 
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ANTERIOR 
SEGMENT 


, 
(i CAMERA 


The fully automatic ASC system 
is designed to facilitate 35mm 
color photography of the lids, 
cornea and anterior segment. 

Significant advantages of ASC 
are that the flash system is equip- 
ped with flexible arms so the light 
reflex may be adjusted to the 
areas of the cornea which will not 
interfere with the quality of the 
photographs. 

The magnification and intensity 
of the light source enables clear 
photographs of iris detail, intra- 
ocular lenses, as well as routine | 
corneal & conjunctival pathology. 

The ASC improves record 
keeping during treatment and 
increases convenience in research 
and teaching situations. 

































Sold exclusively by - 


Visual Horizons À 
208 Westfall Road e 


Patar NY Eye Photographs by the Department of Ophthalmology - 
(716) 442-3600 Park Ridge Hospital - Rochester, NY 




















A PLASTIC SUNGLASS IN A VERSATILE, PRAC- 
TICAL DESIGN THAT PROVIDES EXCELLENT 
TOTAL LIGHT SPECTRUM CONTROL 


NoiR 
SUNGLASSES 






UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 






























4TH ANNUAL 
ROCKY MOUNTAIN 

NEURO-OPHTHALMOLOGY 

COURSE 


* 


















Appreciated by contact lens wearers, post-op cataract pa- 
tients. winter/summer sports enthusiasts, and automobile 
drivers. 


TAMARRON 
DURANGO, COLORADO 
FEBRUARY 15, 16, 17, 1978 








Versatile, Practical Design 

May be worn over ophthalmic spectacles (ever cataract) 
or alone. Side shielding temples keep out extraneous 
light and wind. 


Total Light Spectrum Control 

NoIR sunglasses use a complex system of absorbers to 
contro! the total light spectrum. Ultraviolet lignt is com- 
pletely absorbed. Near infrared light transmission levels 
are kept well below the levels of visible lignt. Visible 
light transmission is never higher than 19% . . and 
is available in levels as low as 2% of visible hight in the 
more expensive models. 

Discomfort and fatique are greatly reduced or eliminated 

















R. B. DAROFF, M.D., Miami, Florida 
| S. GLASER, M.D., Miami, Florida 
N. 1. SCHATZ, M.D., Philadelphia, Pennsylvania 
S. H WRAY, M.D., Boston, Massachusetts 


J. M. BICKNELL, M.D., Albuquerque, New Mexico 
R. J. CANNON, M.D., Albuquerque, New Mexico 
T.]. CARLOW, M.D.. Albuquerque, New Mexico 
R. D. SNYDER, M.D., Albuquerque, New Mexico 
A E. WALKER, M.D., Albuquerque, New Mexico 








































by keeping the total amount of light energy absorbed by 


the eye at a very low level This course will include lectures and seminar sessions cover- 


ing basic disorders of ocular motility and the visual system. 
Ample ‘ime. between sessions, has been provided for leisure 
act vity at Tamarron and the Purgatory Ski Area. 







Suggested Retsil 

$10.$12, Model 101 (amber) and Model 102 grey-green) 

$40.$50, Model 107 (dark amber), Model 108 dark grey 
green) and Model 109 (dark green). 


NOTE Not available in a true grey color. Plano only 


MEDICAL PRODUCTS DIV., 
Recreational Innovations Co. 


P.O. Box 203, Dept. 15B © Saline, Michigan 48176 
(313) 769-5565 






Tuition. $225.00 Resident Tuition: $125.00 upon application 
by their department head. 


















Registration is limited. Make check payable to: 


ROCKY MOUNTAIN NEURO-OPHTHALMOLOGY COURSE 
DEPARTMENT OF NEUROLOGY 

2211 LOMAS BLVD., N.E. 

ALBUQUERQUE, NEW MEXICO 87131 

















Baim 
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NEW ORLEANS 
ACADEMY of 


_ -OPHTHALMOLOGY CATARACT 








MARCH 4 — 8, 1978 e HYATT REGENCY e NEW ORLEANS, LOUISIANA 


GUEST SPEAKERS 


NICHOLAS G. DOUVAS, M.D. 
Microsurgical Intracapsular Cataract 
Extraction Without and With Implants 
Roto-Extractor Lensectomy Techniques 
Roto-Extractor Management of Intracapsular 
Cataract Extraction Complications 


JACK HARTSTEIN, M.D. 

Importance of the A & B Scan in Cataract and 
Implant Surgery 

Ultrasonic Cataract Surgery 

EC CE C71 


CHARLES E. ILIFF, M.D. 

Traditional Cataract Surgery 

A Working Guide For The Management of The 
Dislocated Lens 

Cataract Surgery on Patients With Glaucoma, 
Corneal Disease and High Astigmētism 


NORMAN S. JAFFE, M.D. 

Intraocular Lenses 

Results of Intraocular Lens Implantation/A 
Statistical Survey 

Intraocular Lenses With I. C. C. E. 


CHARLES E. KELMAN, M.D. 

Phacoemulsification: Indications, Contra- 
indications, Results 

Phaco.: Past, Present and Future 

Small Incision Intraocular Lenses 


RICHARD P. KRATZ, M.D. 

Techniques of Phacoemulsification with 
Kelman and Girard Units 

Results of Phacoemulsification by 
Kelman and Girard Techniques 

The Choyce Intraocular Lens 


JAMES LITTLE, M.D. 

Phacoemulsification: Recent Advances 
in Techniques 

Phacoemulsification: Special Indications 

Intraocular Lenses 


RICHARD C. TROUTMAN, M.D. 

Microsurgical Intracapsular Cataract 
Technique 

Surgical Control of Aphakic Ametropia 

Corneal Considerations in Cataract 


Surgery 


J. G. F. WORST, M.D. 
Vitreous Anatomy, C. M. E. and its Prevention 
Early, Late, and Very Late Complications of I. O. L. 


Es C £E with L OL 


An A.M.A. 25-hour Accredited Course for Continuing Medical Education in Category 1 


REGISTRATION FEE: $250 PRACTICING OPHTHALMOLOGISTS 
$ 75 RESIDENTS OUTSIDE LOUISIANA 
Accompanied by letter of identification from Chief of Service 


Cancellation Fee $25.00 after February 1, 1978 


MAIL TO: Geri Faia, Executive Secretary 


New Orleans Academy of Ophthalmology 


931 Canal Street, Suite 517 
New Orleans, Louisiana 70112 
Phone: (504) 561-1085 


100 EXHIBIT SPACES AVAILABLE 
Guaranteed Hotel Reservations through 
February 18, 1978 
SOCIAL EVENTS AND 
LADIES’ TOURS PLANNED 





Fast, sure, diagnoses 
with OCU-SCAN, a hand-held Ultrasonic scanner. 


You get high resolution, magnified display of intra-ocular and orbital areas by 
simply holding a lightweight ingeniously engineered probe lightly against the eye- 
lid. There is no patient preparation in this procedure. Special requirements are 
accommodated by many built-in flexibilities—real time and gray scale displays, 

e- “A-scan” display, optional digital biometric measurements, 
optional image storage modes, and more, allin a minimum of 
space. Send this coupon for complete data. 





This Sonometrics$ “B-scan” display revealed, in secorms, a 
retinal detachment with an anterior bridging 
membrane in a patient with a 
keratoprosthesis. 
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Need help in 


practice building 


Manhattan, Eye, Ear & Throat Hospital 
presents a post a post-graduate 


Sak course in 
It's just one of the specialties we 


offer exclusively to ophthalmology. Contact B-Scan Ultr asonography 
: TE For the Clinician 
February 17, 18 1978 


The course will include the basics of ultrasound in 
ophthalmology and the application of contact realtime 
B-scan mein gy arid for the prawn clinician as 


developed at the 


Faculty 

Nathaniel R. Bronson Il, M.D. 
Yale L. Fisher, M.D. 

Edwin Trayner, M.D. 

William Regan, M.D. 

James Schutz, M.D. 

Mr. Norman Pickering 

Mr. William S. Farkas 


For information write: Yale L. Fisher, M.D. Ultrasound 
PRACTICE Clinic c/o Manhattan Eye, Ear & Throat Hospital, 210 


anhattan Eye, Ear & Throat Hospital. 





DEVELOPME NT East 64th Street, New York, New York, 10021 
ill 7l | CORPORATION 


100 WHITE SPRUCE BOULEVARD/ROCHESTEA, N.Y. 14623/(716) 461-3680 SPRUCE BOULEVARD/ROCHESTER, N.Y. 14623/(716) 461-3680 








Outside New York State, call toll-free (800) 828-5058 


FOR THE FIRST TIME COMPLETELY TRANSLATED! 
Alfred VOGT 


Textbook and ATLAS OF 
SLIT LAMP-MICROSCOPY OF THE LIVING EYE. 


Three volumes. 


Bonn 1977/1978 
More than 1000 pages (text) 


More than 2340 figures on 
More than 390 mostly carefully colorated plates (from the 
original German 1977 edition!) 


Subscription: 1200.—DM for the complete set. (Later 1500.—DM) 
Single volumes: vol. 1: 400,- vol. 2 & 3: each volume 600,-DM 


Orders for this subscription, or informations: J.P. Wayenborgh, Publishers 
Postfach 646 
D-5300 BONN-BAD GODESBERG 
West Germany 


[he Gaugemaster. | 


All you'll ever need | : 
‘0 check and calibrate 
neasuring devices. 












FOR MARKING 
DEVICES 

Obtain precise markings 
every time when your 

’ marker is periodically 
checked against the 


a Gaugemaster! 


OR LENS CLOCKS 
augemaster provides a set of master lenses: +6.00D, 
12.00D, —6.00D, —12.00D and a plano surface 

_. all measured to within six fringes 
extreme accuracy! 


FOR SURFACING LAPS 
Master templates for the most- 
used curves: 4.25D, 6.25D, 
8.25D. Check tools or templates! 








FOR LENSMETERS: 

| Calibrate and adjust ensmeters 
OR CALIPERS | with Gaugemaster’s precision 
e-calibrate your calipers lenses; align on the minus 
uickly and accurately, from cylinder 180° line! 

ne to eight millimeters (and a 

9ecial 2.2mm checkpoint as 

ell)! 


he Gaugemaster is the first precision, all-in-one instrument for checking 


nd calibrating the tools and measuring devices you use in your daily ac- 
vities. For further information — or to order — write or phome Younger! œ 


R> 






OR IMMEDIATE 

ERVICE, CALL YOWN 
213) 232-2345. 3788 BROADWAY PLACE 
aye LOS ANGELES CA 90007 





uy 


` 


BVI 
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FIFTY-FIRST ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 
APRIL 13-14, 1978 


MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


“PRACTICAL DIAGNOSTIC MODALITIES IN OPHTHALMOLOGY” 
STRABISMUS PLASTICS INTRAOCULAR LENSES RETINA 
GLAUCOMA CORNEA PATHOLOGY 


SPEAKERS 
CHARLES F. BARER, M.D. RICHARD S. KOPLIN, M.D. 
HUMBERTO J. BELLOSO, M.D. ABRAHAM KORNZWEIG, M.D. 
RICHARD D. BINKHORST, M.D. JAMES J. KOVERMAN 
J. ELLIOTT BLAYDES, M.D. GERARD R. LABAY, M.D. 
JORGE N. BUXTON, M.D. SOLOMON LIEBOWITZ, M.D. 
FRANCIS E. CANGEMI, M.D. VIRGINIA LUBKIN, M.D. 
CHIN WING CHU, M.D. RICHARD MACKOOL, M.D. 
D. JACKSON COLEMAN, M.D. DONELSON R. MANLEY, M.D. 
ROBERT A. D’AMICO, M.D. FRANCIS A. MANOPOLI, M.D. 
ROBERT DELLA ROCCO, M.D. THOMAS W. MATERNA, M.D. 
GERARD DE VOE, M.D. JAMES C. NEWTON, M.D. 
CARL L. FETKENHOUR, M.D. ROBERT D. REINECKE, M.D. 
JOHN R. FINLAY, M.D. A. BENEDICT RIZZUTI, M.D. 
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Present an Inter-Institutiona! Course 


OPHTHALMOLOGY UPDATE 


This course will continue as an ongoing program. You may start at any time. 


December 16-17, 1977 December 15-16, 1978 
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September 22-23, 1978 | September 14-15, 9979 


This course is designed to assist ophthalmologists in reviewing aveas that might be included in 
recertification procedures. Each session will be held in San Francisco every three months on 
continuing two year cycles. Subspecialties to be covered inciude Motility, Retina, Neuro- 
ophthalmology, Lens and Iris, Optics, Glaucoma, Inflammations and Tumors, Orbit and Plastics, 
Medical Disorders, and External Diseases. Practicing ophthalmologists may enter the course at 
any session and, if they continue, should be current with modern techniques and thinking. 


A partial list of the instructors includes Crowell Beard, Jerome 3e:tman, Chandler Dawson, Max 
Fine, H. Dunbar Hoskins, Arthur Jampolsky, Steven Kramer, Anthony Nesburn, Nancy Newman, 
Richard O'Connor, A. Ralph Rosenthal, Ariah Schwartz, Robert Shaffer, William Spencer, Bruce 
Spivey, Robert Stamper, and George Waring. 


The entire course is acceptable for 104 hours (13 hours per sessien) of Category | credit toward 
the C.M.A. Certificate in Continuing Education and the A.V.A. Physician Recognition Award. 


TUITION: $225.00 for a single weekend session. This amount is appliectto the total fee due for the course. 
$1100.00 for the entire eight sessions. (pro rata refunds if session is missed) 


For further information contact: 
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A TWO-YEAR TRIAL OF INTRAOCULAR LENSES 
AT THE WILMER INSTITUTE 


WALTER J. STARK. M.D., LAWRENCE W. Hirst, M.D., 
ROBERT C. SNIP, M.D., AND A. EDWARD MAUMENEE, M.D. 
Baltimore, Maryland 


After more than a decade of increased 
use of intraocular lenses and reports of 
relative safety with good patient accep- 
tance,!-2 we began a conservative trial of 
intraocular lens inplantation in 1975. 
During the following 24-month period, 
we performed more than 600 cataract op- 
erations. One hundred of these cases were 
scheduled for intraocular lens implanta- 
tion. The purpose of this paper is to report 
the incidence of the operative and postop- 
erative complications and the visual re- 
sults of our first 100 consecutive intraocu- 
lar lens cases as compared to those of 100 
age-matched aphakic control cases. 


SUBJECTS AND METHODS 


We reviewed the results of our first 100 
consecutive intraocular lens cases and 
compared them with 100 consecutive, 
age-matched cataract surgery patients 
who fulfilled our present selection criteria 
for lens implantation. The aphakic con- 
trols group consisted of patients who had 
had cataract surgery before intraocular 
lens surgery was begun here. This meth- 
od avoided selection of an aphakic con- 
trol group from patients considered for 


From the Wilmer Ophthalmological Institute of 
the Johns Hopkins Hospital, Baltimore, Maryland. 
This work was supported in part by the National 
Eye Institute Grant EY01302 (Dr. Stark). 

Reprint requests to Walter J. Stark, M.D., Wilmer 
Institute, Johns Hopkins Hospital, 601 N. Broad- 
way, Baltimore, MD 21205. 


lens implanta*ion. Additionally, the aver- 
age follow-up for the aphakic control 
group was set at 12 months to correspond 
with the average follow-up of our intraoc- 
ular lens cases. The mean age of patients 
in the intraocular lens group was 70 years 
(range 57 to 94 years); in the aphakic 
control group it was 67 years (range, 57 to 
88 years) (Table 1). 

Using similar surgical techniques, two 
of us (W.J.S. or A.E.M.) performed all 
surgery. For kens implantation, we used 
the Binkhorst iris-clip intraocular lens. 
Multiple postoperative examinations, in- 
cluding corneal thickness measurements 
and cornea! endothelial cell counts, were 
performed to evaluate the ocular response 
to surgery. Independent observations and 
analyses of postoperative results were ob- 
tained by two others (L.W.H. and R.C.S.). 

The availability of lens implantation 
did not alter our usual indications for 
cataract surgery; patients were selected 
for intraoeuler lens implantation only 


TABLE 1 
THE TWO GROUPS OF PATIENTS IN THE STUDY* 


° Aphakic 
IOL Group Control Group 
(range) (range) 
No. of cases 100 100 
Age (yrs) 70 (57-94) 67 (57-88) 
Follow-up (mos) 12 (5-29) 12 (10-14) 


*Intraocular lens, IOL. 
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when cataract surgery was indicated by 
traditional criteria. Generally, only pa- 
tients over 65 years of age were selected, 
unless the use of a contact lens was not 


“feasible. All patients had a good or a 


potentially good second eye. 

Those patients who were suitable can- 
didates but did not desire an intraocular 
lens were excluded from the intraocular 
lens implantation group. Patients with 
diabetes and proliferative retinopathy, or 
certain ocular disorders, such as Fuchs’ 
dystrophy, glaucoma, high myopia, reti- 
nal detachment history, or uveitis were 
also excluded. 

Among our patients selected for intraoc- 
ular lens implantation, 74% had a unilat- 
eral cataract, 13% successfully wore a con- 
tact lens on the other aphakic eye, 10% 
had neurologic or musculoskeletal prob- 
lems precluding use of a contact lens, 
and 3% had known macular degenera- 
tion or amblyopia with a dense cataract. 

Our technique of cataract surgery was 
similar for both groups (aphakic controls 
and intraocular lens cases) except for 
slight modifications for intraocular lens 
implantation in the latter group. A total of 
97% of patients in both groups had cata- 
ract surgery performed under local anes- 
thesia. After a limbal-based conjuctival 
flap and a partial thickness posterior cor- 
neoscleral limbal incision were made, 
three 8-0 black-silk mattress sutures were 
preplaced. A Smith-Green knife was used 
to enter the anterior chamber and the 
incision was enlarged with scissors to 
about 140 to 160 degrees. A large iridecto- 
my was performed at the 12 o’clock posi- 
tion. After the lens was removed with a 
cryoprobe, acetylcholine (Miochol) was 
instilled into the anterior chamber to con- 
strict the pupil. In the selected cases, the 
intraocular lens was then inserted into the 


pupillary opening by using the Binkhorst 


irrigating, intraocular lens forceps. Dur- 
ing lens insertion, the anterior chamber 
was kept formed with air or balanced salt 
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solution to avoid touching of the corneal 
endothelium. Fine-toothed forceps were 
used to position the iris between the su- 
perior loops of the Binkhorst lens. After 
the lens was in position, a transiridec- 
tomy fixation suture with 10-0 Prolene 
was passed through the two superior 
loops of the lens and tied. The wound was 
closed with the three preplaced silk su- 
tures and reinforced with a running 10-0 
nylon shoestring suture. Postoperatively, 
topical corticosteroids and weak cyclo- 
plegics were used. 

The effects of intraocular lens implant 
surgery on corneal endothelium were de- 
termined by two methods: serial corneal 
thickness measurements before and after 
surgery, and corneal endothelial cell 
count before and after surgery. 


RESULTS 


Of the initial 100 cases scheduled for 
lens implantation, six cases were exclud- 
ed from implantation procedures at the 
time of surgery (Table 2); those patients 
had cataract extraction only. One of 
these cases was excluded after vitreous 
loss associated with implantation of the 
lens, and five were excluded because of 
vitreous bulge (but not loss) before lens 
implantation. The visual results in all six 
cases were good (Table 3). We believe it 
important that reports cite the results of 
such excluded cases. 


TABLE 2 


CASES EXCLUDED FROM LENS IMPLANTATION 
IN THE IOL GROUP 








Case Final 

No. Reason Vision 
l Vitreous loss 6/7.5 (20/25) 
2 Vitreous bulge * 6/6 (20/20) 
3 Vitreous bulge 6/5 (20/15) 
4 Vitreous bulge 6/5 (20/15) 
5 Vitreous bulge 6/9 (20/30) 
6 Vitreous bulge 6/6 (20/20) 
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TABLE 3 TABLE 4 
NUMBER OF MAJOR OPERATIVE COMPLICATIONS NUMBER OF MAJOR POSTOPERATIVE 
COMPLICATIONS 
Aphakic eS 
Control Aphaki =r 
Group IOL Group cea 
Vitreous loss 1 0 EAA cae 
Unplanned Endophthalmitis 0 1 
Extracapsular l 1 Retinal detachment 3 2 
Related to IOL ! Be: Shallow anterior chamber 2 2 
Vitreous aspiration through iridectomy 2 Cystoid macular edema 3 3 
Vitreous aspiration through pars plana l Pupillary loek 0 l 
Rupture of anterior hyaloid face with Glaucoma, uncontrolled 0 0 
lens insertion Corneal edema 0 0 
Rupture of anterior hyaloid face with Hyphema 0 0 
suture passage l 


Primary operative complications (Table 
3) included vitreous loss in one aphakic 
control eye; there was no vitreous loss in 
the intraocular lens group before attempt- 
ed lens implantation. Cataract capsular 
rupture occurred in one eye in each 
group, with both achieving good final 
vision. Complications specific to lens im- 
plantation (Table 3) were mainly related 
to the vitreous. Prophylactically, vitreous 
was aspirated through the iridectomy in 
two cases, and through the pars plana in 
one case, to relieve vitreous bulge. The 
anterior hyaloid face was broken with 
lens insertion in two eyes. In one of these 
cases, lens implantation was not done, 
and in one the lens was left in place after 
cleaning the anterior segment of vitreous. 
In one eye the anterior hyaloid face was 
broken with the passage of the transir- 
idectomy fixation suture. All six of these 
eyes have done well during the postoper- 
ative follow-up. 

Major postoperative complications 
were typical of those that occur with 
cataract surgery and included endoph- 
thalmitis in one intraocular lens eye with 
loss of useful.vision, retinal detachment 
in three aphakic controls and two intraoc- 
ular lens cases, shallow anterior chamber 
in two aphakic controls and two intraocu- 
lar lens cases, and cystoid macular edema 


Lens related so ‘OL 
Dislocation 
Pigment proliferation 


—_— ji 


in three aphakic control eyes and three 
intraocular lens eyes (Table 4). Two intra- 
ocular lens patients with macular edema 
have subsequently recovered 6/6 (20/20) 
vision, and the third has 6/12 (20/40) vi- 
sion. There was no uncontrolled glauco- 
ma, cornea! edema, or significant bleed- 
ing in either group. One intraocular lens 
patient developed pupillary-block glau- 
coma on the second postoperative day. 

Postoperative complications relating 
specifically to the intraocular lens includ- 
ed dislocation in one after inadvertent 
maximal pupillary dilatation elsewhere 
(Table 4). This lens was repositioned 
without additional surgery. Pigment pro- 
liferation on one intraocular lens reduced 
vision from 6/6 (20/20) to 6/12 (20/40), 
requiring a discission for improvement in 
vision. 

Minor postoperative complications in- 
cluded delayed rupture of the anterior 
hyaloid face in six aphakic controls and 
four intraoeular lens cases,*and persistent 
but mild anterior chamber reaction in 
four intraocular lens cases and in none of 


the apkakie control cases. Minor compli-. . 


cations related specifically to the intraoc- 
ular lens implant were synechia to one or 
more intraocular lens post in 30% of the 
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thalmitis. In that eye, the lens was 
removed and a pars plana vitrectomy was 


Among the implant patients, 75% re- 
ceived a 19.50-diopter Binkhorst iris-clip 
lens. The range of power of intraocular 
lenses used was +17 diopters to +21.00 
diopters, and the selection of power was 
based on the best knowledge of preopera- 
tive refractive error. Although the A-scan 
ultrasound was not used for determina- 
tion of the size of the eye and subsequent 
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TABLE 5 
NUMBER OF MINOR POSTOPERATIVE 
. COMPLICATIONS performed. 
si Aphakic 
Control 
Group IOL Group 
Delayed rupture of anterior 
hyaloid face 6 9 
Bleb 7 4 
Uveitis 0 4 
Related to IOL 
Synechia to one or more 
post 30 
High myopia 2 


cases, and unintentional myopia (5 diop- 
ters) in two intraocular lens cases (Table 
Sy, 

Six patients in the intraocular lens 
group required additional surgery; three 
patients in the aphakic control group re- 
quired retinal reattachment operations 
(Table 6). In the intraocular lens group, 
one patient required a discission of a 
pigmented retrolenticular membrane. 
One patient received argon laser iridecto- 
my for pupillary block. A retinal detach- 
ment operation was required in two pa- 
tients. One patient developed a shallow 
anterior chamber with wound leak two 
days after surgery, requiring resuturing 
of the wound. One patient developed a 
shallow anterior chamber eight weeks 
after surgery when the sutures were re- 
moved to alter the corneal astigmatism. 
One eye was essentially lost from endoph- 


TABLE 6 
ADDITIONAL SURGERY REQUIRED, IOL GROUP 


Final 
Case No. Reason Vision 
l Retroleħticular membrane 6/9 (20/30) 
2 Pupillary block 6/7.5 (20/25) 
3 Retinal detachment 6/6 (20/20) 
4 Retinal detachment 6/7.5 (20/25) 
5 Wound leak (2 days) 6/9 (20/30) 
6 Flat anterior chamber 
(8 wks) 6/6 (20/20) 
7 Endophthalmitis CF 


calculation of lens power, the mean re- 
fractive error in our intraocular lens pa- 
tients was —0.75 diopters with the mean 
deviation of 1.50 diopters. 

Of the intraocular lens patients, 62% 
achieved a best corrected postoperative 
vision in the 6/5 (20/15) to 6/6 (20/20) 
range, whereas 68% of the aphakic con- 
trol patients achieved this level of visual 
acuity (Fig. 1). We defined functional 
visual acuity as 6/12 (20/40) or better, 
the vision required to obtain an auto- 
mobile driver’s license in the United 
States. If we tabulate our results to reflect 
the patients with functional vision post- 
operatively, 93% of both the intraocular 
lens patients and the aphakic control pa- 
tients achieved between 6/5 (20/15) and 
6/12 (20/40) vision. Several patients in 
both groups had known macular degener- 
ation or amblyopia preoperatively, which 


VISUAL ACUITY RESULTS* 
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BEST CORRECTED VISION AFTER SURGERY 


*Three IOL coses excluded 


Fig. 1 (Stark and associates). Visual acuity results 
in intraocular lens cases and aphakic controls. Two 
intraocular lens patients were lost to follow-up and 
one died three weeks after surgery. a 
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TABLE 7 > 
RESULTING VISUAL ACUITY OF 6/12 (20/40) OR BETTER 
SSS | h 
Aphakic i 

Visual Acuity Contr - 


Range 


6/5 (20/15) to 6/12 (20/40) 

6/5 (20/15) to 6/12 (20/40) 
(Excluding known 
macular degeneration 
and amblyopia patients) 


accounted for the majority of patients 
with less than 6/12 (20/40) vision postop- 
eratively. If we exclude from both groups 
those with known macular degeneration 
or amblyopia, 97% of the intraocular lens 
group and 97% of the aphakic control 
group achieved functional vision of 6/12 
(20/40) or better (Table 7). 

Although the corneas in the intraocular 
lens group clinically showed more imme- 
diate postoperative striate keratopathy, 
there was no significant difference be- 
tween the changes in corneal thickness 
one day after routine cataract extraction 
and the changes after intraocular lens 
implantation. In both groups, the corneal 
thickness increased about 0.12 mm on the 
first postoperative day, but by five weeks 
the corneal thickness had returned to pre- 
operative levels (Fig. 2). 

Using a modified clinical specular mi- 


CORNEAL THICKNESS CHANGES AFTER SURGERY 





+10 
Intraoculor lens group @——® 
+08 
Aphakic group O---~-© 


+06 


A CORNEAL THICKNESS (mm) 
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1-2 7 14 2! 28 35 242 
TIME AFTER SURGERY (doys) 

Fig. 2 (Stark and associates). Corneal thickness 
changes after surgery. Points represent mean change 
in corneal thickness for 33 intraocular lens cases and 
26 routine cataract surgery cases at specified times 
after surgery. 
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croscope, we photographed the in vivo 
central, corneal, endothelial cells of 33 
patients who received an intraocular lens 
and 26 selected routine cataract surgery 
patients. The cell count was determined 
preoperatively and postoperatively and 
the results were compared to determine 
any deleterious effects on the corneal en- 
dothelium resulting from the operation. 
In eight of the intraocular lens patients, 
we also compared the cell loss of the 
operated eye to the unoperated phakic 
fellow eye m a retrospective manner. In 
the lens implant patients, we found a 
mean cell less of 14% and in the routine 
cataract extraction patients the mean cell 
loss was 13%. In the retrospective group, 
comparing the intraocular lens eye to the 
contralateral phakic eye, the mean cell 
loss postoperatively was 17% (Table 8). 
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DISCUSSION 


Because bof the small numbers in our 
two study groups, we cannot demonstrate 
a statistically significant difference in the 
complicaticn rates of lens implantation vs 





TABLE 8 
CORNEAL ENDOTHELIAL CELL LOSS 
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No. Percent of Cell 
Group Studied Loss (Mean) 
IOL 33 14 e 
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routine cataract surgery. However, com- 
plications are more likely with lens im- 
plantation because of the additional steps 
to jhe operation. If complications occur, 
the effects of these complications may be 
increased because of the presence of an 
implant. In the intraocular lens group six 
patients underwent a second operative 
procedure for complications, which un- 
derscores this potential for increased risks 
with lens implantation. 

Although the implantation of an intra- 
ocular lens is associated with an in- 
creased risk of complications, the final 
visual results during our follow-up period 
are good and are comparable to those of 
our routine cataract extractions. Also, pa- 
tient acceptance of the intraocular lens is 
excellent. Thus, lens implantation will 
continue to gain in popularity here until a 
satisfactory alternative, such as an 


` extended-wear contact lens, is available. 


Because the long-term results and com- 
plications from intraocular lens implanta- 
tion are unknown, close personal follow- 
up of implant cases with independent 
observation of complications and visual 
results is essential. Until well- 
documented, long-term, follow-up data 
are available, we recommend continued 
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use of conservative selection criteria for 
intraocular implantation. 


SUMMARY 


Using the Binkhorst four-loop intraoc- 
ular lens, we began a trial of intraocular 
lens implantation in 1975. We compared 
the operative and postoperative complica- 
tions and the visual results of 100 implant 
cases during a two-year period to those of 
100 age-matched aphakic control cases. 
Although the additional steps of lens im- 
plantation resulted in more operative and 
postoperative complications in the intra- 
ocular lens group, the visual results were 
good and were the same for both groups 
at an average follow-up of 12 months. 
Because the long-term follow-up results 
of implant cases are unknown, we recom- 
mend a conservative approach to selec- 
tion of patients for intraocular lens im- 
plantation. 


REFERENCES 


l. Jaffe, N. S., and Duffner, L. R.: The iris-plane 
(Copeland) pseudophakos. Arch. Ophthalmol. 94: 
420, 1976. 

2. Straatsma, B. R.: Intraocular lens implantation. 
West. J. Med., 126:128, 1977. 

3. Hirst, L. W., Snip, R. C., Stark, W. J., and 
Maumenee, A. E.: Quantitative corneal endothelial 
evaluation in intraocular lens implantation and cata- 
ract surgery. Am. J. Ophthalmol. 84:775, 1977. 


QUANTITATIVE CORNEAL ENDOTHELIAL EVALUATION 
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INTRAOCULAR LENS IMPLANTATION AND CATARACT SURGERY < 
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D 


WALTER J. STARK, M.D., AND A. EDWARD MAUMENEE, M.D. 
Baltimore, Maryland 


In 1968, Maurice! described the specu- 
lar microscope for laboratory examination 
of the corneal endothelium. Laing, Sand- 
strom, and Leibowitz,? and Bourne, Mc- 
Carey, and Kaufman? recently modified 
this system for human in vivo endothe- 
lial cell evaluation. Reports®® have sub- 
sequently been published, quantitating 
endothelial cell loss after various intra- 
ocular procedures. Average endothelial 
cell loss after routine cataract extraction 
has been reported as 8%‘ to 12%,5 and the 
average cell density loss after intraocular 
lens implantation varies from 28%* to 
62%.§ Reports to date have been limited 
by small patient numbers, differing intra- 
ocular lens types, different surgical tech- 
niques, and a wide spectrum of patient 
selection criteria. 

We have reported a prospective study 
of the first 100 intraocular lens implants 
performed during a two-year trial period 
here.? Of these, 33 patients were exam- 
ined with the Syber clinical specular mi- 
croscope before and after surgery, and the 
change in endothelial cell densities was 
calculated. During the same period, 26 
patients who had had routine cataract 
extraction were similarly observed. The 
present paper reports the quantitative en- 
dothelial changes, as obtained with the 
clinical specular microscope, in these pa- 
tients. 


From the Wilmer Ophthalmological Institute, 
Johns Hopkins Hospital, Baltimore, Maryland. This 
work was supported in part by National Eye Insti- 
tute, grant EY01302 (Dr. Stark). 

Reprint requests to Walter J. Stark, M.D., Wilmer 
Institute, Johns Hopkins Hospital, 601 N. Broad- 
way, Baltimore, MD 21205. 


SUBJECTS AND METHODS 


For intraocular lens implantation, pa- 
tients were considered suitable candi- 
dates only if careful slit-lamp exami- 
nation disclosed no evidence of corneal 
pathology. Corneal endothelial diseases 
such as correa guttata were considered a 
contraindication for lens implantation. 
The patients scheduled for lens insertion 
were operated on by two surgeons (W.J.S. 
or A.E.M.) using the same surgical tech- 
nique end the same intraocular lens, the 
Binkhorst icis-clip lens (Fig. 1). Of the 
first 100 intraocular lens patients, we stud- 


‘ied 33 for er dothelial cell density changes 


by clinical specular photomicroscopy. 
During the same period, 26 patients 
scheduled for routine cataract extrac- 
tion, who demonstrated no preoperative 
corneal endothelial disease, were exam- 





Fig. 1 (Hirst and associates). Binkhorst iris-clip 
lens, two weeks postoperatively. 
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ined by the same observers using the clini- 
cal specular microscope. Additionally, 
eigħt patients who had already had the 
Biyehorst iris-clip lens implanted by one 
of the two aforementioned surgeons were 
assessed retrospectively for endothelial 
cell density changes by a comparison 
of the endothelium of the operated eye 
with that of the unoperated phakic eye. 

Two independent observers (L.W.H. 
and R.C.S.) examined the patients both 
preoperatively and postoperatively with 
the slit lamp and the Syber clinical specu- 
lar microscope. On the day before sur- 
gery, we photographed the central corneal 
endothelium by using the Nikon photo- 
graphic attachment on the clinical specu- 
lar microscope (Fig. 2, top). Postoperative 
evaluation was performed in a similar 
manner (Fig. 2, bottom). At each examina- 
tion an average of ten, and never less than 
five photographs were taken. Special care 
was taken to photograph only central en- 
dothelium. . 

We performed all surgery under retro- 
bulbar anesthesia. Mannitol (20% solu- 
tion given intravenously at the dose of 1 g/ 
kg of body weight) and ocular massage 
were administered, until the intraocular 
pressure was 1 = 7 mm Hg by Schiøtz 
tonometry. Following posterior corneo- 
scleral limbal incision, three preplaced 
8-0 silk mattress sutures were placed in 
the groove. The lens was extracted by a 





Fig. 2 (Hirst and associates). Corneal endothelial 
photographs (Bar gauge = 50). Top, Preoperative 
endothelial cell density 3,030 cells/mm?. Bottom, 
Postoperative endothelial cell density 2,330 cells/ 
mm?, Endothelial cell loss, 23%. 
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slide cryoprobe technique after instilla- 
tion of 1:7500 alpha-chymotrypsin solu- 
tion. In patients receiving an intraocular 
lens implant, the Binkhorst irrigating for- 
ceps were used for the insertion. The intra- 
ocular lens was fixed through the iridecto- 
my with a 10-0 polypropylene (Prolene) 
suture. To prevent shallowing of the an- 
terior chamber and resultant touching of 
the endothelium by the lens implant, we 
microscopically observed the anterior 
chamber depth, and constantly main- 
tained an air-bubble cushion between the 
lens and the cornea. Using Krebs-Ringer 
solution with glutathione, we performed 
a minimum of irrigation during the proce- 
dure. After the preplaced silk sutures 
were tied, multiple postplaced 10-0 nylon 
sutures were used to close the section. 
Postoperatively, topical dexamethasone 
was used in all cases, for a period ranging 
from four weeks to two months. 

The endothelial cell density counts 
were made from photography by one in- 
dependent observer (L.W.H.), without 
knowledge of other counts obtained or 
the identity of the patient. Counting was 
done directly from the Tri-X negative 
over a light source; we used a magnifica- 
tion viewing system of X 2 and a super- 
imposed multiple-aperture template. The 
template apertures were calibrated by 
using a projected micrometer photograph 
taken through the clinical specular micro- 
scope at the working distance used for 
endothelial photography. Negatives of 
poor quality (because of eye movements, 
poor focus, and the like) were not count- 
ed. All readable photographs from the 
preoperative and postoperative examina- 
tions were counted. One to seven photo- 
graphs (mean, four) were counted for each 
patient. The mean, the standard error of 
the mean when possible, and the average 
cell loss were assessed for the preopera- 
tive and postoperative examinations, and 
an average endothelial cell density 
change for the entire group of patients 
was calculated (Tables 1 and 2). 
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TABLE 2 
ENDOTHELIAL CELL DENSITY EVALUATION IN CATARACT EXTRACTION 

















x Preoperative Data Postoperative Data 
AA Patjat Age Operation Count | | Interval Count Cell 
Rin No., (yrs) Date permm? N* S.D} (days) permm? N*  S.D.łt — Loss (%) 
ei 1, 56 6/30/76 2830 3 118 142 2711 5 169 - 4 
Jo, 2, 52 7/14/76 2514 2 246 60 2184 4 157 —13 
W 3, 44 7/18/76 2454 4 291 67 2058 2 356 -16 
wa 4, 57 7/19/76 2511 2 36 33 2434 3 73 ~ 3 
g 5, 69 7/21/76 2191 4 192 69 2080 2 73 F's 
a 6, 70 7/21/76 3172 3 104 69 2540 3 38 -20 
nti 7,61 9/16/76 3185 3 ll 77 2073 5 207 -35 
sa 8, 68 10/20/76 2841 3 192 61 2179 3-263 -23 
oa 9, 82 11/03/76 2385 1 34 2179 6 128 - 9 
oe 10, 59 11/11/76 2125 2 48 84 1758 3 174 —17 
rm 11, 61 11/18/76 2307 6 234 135 1980 1 -14 
Re 12, 64 12/06/76 2203 6 238 6 1970 5 288 =y 
Sa 13, 56 12/06/76 2149 5 219 4 1861 2 35 -13 
EN 14, 62 1/05/77 2140 6 117 49 1911 5 167 =} 
pee 15, 58 1/05/77 2009 4 170 49 1667 3 307 -17 
A 16, 69 1/12/77 2353 4 92 9 2097 4 62 -Jí 
ale 17, 67 1/19/77 2257 4 143 35 2232 3 62 -i 
a. 18,63 ‘1/19/77 1908 6 94 35 1521 4 61 ~20 
oe 19, 64 1/19/77 2124 3 62 30 1681 5 287 -21 
x 20, 59 1/31/77 2772 5 88 60 2275 5 30 -18 
E 21, 59 2/03/77 2011 3 41 30 2214 4 85 +5 
22,56 2/16/77 2145 6 166 56 1579 4 108 — 26 
i 2) 23.70 2/16/77 1012 1 28 1120 3 47 +10 
S 24, 67 2/16/77 2166 6 97 27 2152 4 78 0 
Be, 25, 56 2/23/77 2675 6 128 9 2304 4 65 -14 
i 4 26, 57 2/23/77 1872 7 95 7 1284 6 295 -31 
vi *N, number of photographs counted. 
3 +S.D., standard deviation of endothelial counts. 
Bn | 
a RESULTS Additional specular microscope photo- 


graphs were obtained on 14 of the 33 
intraocular lens patients after a longer 
follow-up period. These 14 patients at 


i The average age of the intraocular lens 
aa patients was 70 years (range, 56 to 94 
years), and the average age of the cataract 
patients was 62 years (range, 44 to 82 
years). The mean cell-density loss in the 
intraocular lens group of 33 patients was 

14%, with a standard error of the mean F LALAR IAT A PES fs); 
— — (S.E.M.) of 13%, over a follow-up period 
-of 69 days (range, 9 to 233 days) (Fig. 
' 3). Routine cataract extraction patients 
~ incurred a mean cell-density loss of 13% 
-  (S.E.M., 11%) over a follow-up period of 
= 49 days (range, 4 to 142 days) (Fig. 4). 
_ The lens implant eye was compared to the 


PERCENTAGE OF OPERATED EYES 
iv 
(e 





- + phakic eye in eight patients, thus yield- VAME A S tt while a, TEn T 
l ing a mean cell density difference of 17% Fig. 3 (Hirst and associates). Percentage of endo- 
(S.E.M., 28%). thelial cell loss in intraocular lens implantation. . 
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Meon = 13% (n=26:5.E.M.=11) 


PERCENTAGE OF OPERATED EYES 


0 PERCENTAGE CELL LOSS 


Fig. 4 (Hirst and associates). Percentage of endo- 
thelial cell loss in routine cataract extraction pa- 
tients. 


their first follow-up (average of 61 days, 
range, 9 to 142 days) showed a mean 
cell-density loss of 12% (S.E.M., 12%). 
Their second postoperative specular mi- 
croscopy evaluation at an average of 109 
days (range, 37 to 279 days) showed a 
mean cell-density loss of 21% (S.E.M., 
21%). 


DISCUSSION 


We found an average corneal endotheli- 
al cell-density loss of 14% in 33 patients 
in whom an intraocular lens was inserted. 
We obtained postoperative photographs 
at an average of 69 days after surgery. In 
14 of these patients on whom we later 
obtained postoperative endothelial cell 
photographs (average, 109 days after sur- 
gery), there was a trend toward continu- 
ing cell loss. This has not previously been 
reported. Continued cell loss after intra- 
ocular lens insertion may be related to 
two factors. The first is mild but pro- 
longed intraocular inflammation after 
lens insertion; the second factor is the 
redistribution of endothelial cells by slid- 
ing, and by enlargement of cells adjacent 
to endothelial defects. 

We cannot explain why our average cell 
loss of 14% is less than that previously 
reported for intraocular lens implantation 
(28%4 to 62%6). Since other authors* € 
obtained endothelial photographs earlier 
in the postoperative period than we did, 
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the trend toward continued cell loss 
would not account for the differences in 
results, but rether would make them even 
greater. 

We could show no statistical differeme 
between the endothelial cell loss in the 
intraocular lens group and the cataract 
group, in contrast to previous reports.* ® 
This may be accounted for on the basis of 
the meticulous care we took to maintain 
an air bubble between the intraocular 
lens and <he endothelium at all times 
during lens msertion. 

Our figures, and those of previous au- 
thors, should be viewed in light of vari- 
ous methodclogical problems in the pho- 
tography and analysis of the data ob- 
tained, suck as the nonrandomness of 
samples and bias in photography. Many 
areas of corneal endothelium cannot be 
photographed adequately because of 
minimal changes in Descemet’s mem- 
brane. Also. many photographs are of 
poor quality and are rejected at the analyt- 
ic stage. These photographs may well 
represent areas of reduced endothelial 
density or of endothelial pathology. The 
sample size and reproducibility of data 
are alsc problematic and may account for 
the large standard error of the mean noted 
in counts of cells on different endothelial 
photographs of the same patient (Tables 1 
and 2). The large standard error of the 
mean may also result from extensive vari- 
ation in cel density depending on the 
area of cornea photographed. Apart from 
one report, previous authors have not 
disclosed the number of photographs 
taken per patient, nor the standard error 
of the mean for cell counts within each 
group of photographs. The use of cell area 
estimations rather than actual cell 
counts, may be a preferable method of 


data analysis. Before the clinical specular ` 


microscope is established as a reliable 


clinical tool, these problems of photogra- * 


phy and data analysis require reevalua- 
tion. 
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SUMMARY 


We analyzed pre- and postoperative 
cofneal endothelial photographs of 33 in- 
, trageular lens patients and found an aver- 
age endothelial cell density loss of 14%. 
Twenty-six cataract patients, similarly ex- 
amined, showed a 13% mean endothelial 
cell loss. In 14 of the intraocular lens 
patients, a second postoperative evalua- 
tion of the central endothelium, at a later 
date, revealed a trend toward continuing 
cell loss. Our results indicate fewer endo- 
thelial cells were lost after intraocular 
lens implantation than has been previous- 
ly reported. This may be accounted for by 
our considering only patients with nor- 
mal corneas for lens implantation, and by 
our constant maintenance of the anterior 
chamber with an air bubble during lens 
implant surgery. 
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BILATERAL CENTRAL LIPID INFILTRATES OF THE CORNEA 
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Lipid deposition may occur in the cor- 
nea as a result of local or systemic disease. 
Secondary fatty degeneration in a previ- 
ously damaged cornea is common,’ espe- 
cially if the corneal lesion has become 
vascularized. A less frequent occurrence 
is the deposition of lipid material cen- 
trally in a previously normal cornea. We 
describe herein a patient who developed 
lipid deposition centrally in previously 
normal corneas and had recurrence of 
these deposits in a corneal transplant. To 
our knowledge this represents a unique 
clinical and histologic picture of lipid 
keratopathy in which phosopholipid or 
galactolipid, or both, were deposited in 
the central cornea. 


CASE REPORT 


A 55-year-old woman had documented clear cor- 
neas and 6/6 (20/20) vision in both eyes until three 
years before admission. She then developed sudden 
onset of severe ocular pain, tearing, and photopho- 
bia accompanied by a diffuse erythematous skin 
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rash on the face and chest. Her symptoms cleared 
within a week, Eut recurred during the next several 
months at intervals of about six weeks. After her first 
few attacks, ocalar examination showed bilateral 
gray-white corneal infiltrates, central corneal epi- 
thelial defects, end early perilimbal stromal vascu- 
larization. Each recurrence resulted in denser cen- 
tral corneal opacification, reduced visual acuity, and 
progressive vascalar ingrowth. Within one year after 
the onset of symptoms, her visual acuity was re- 
duced to hand movements. Pain and photobia were 
so severe that she kept her eyes tightly closed and 
wore a blindfold almost constantly. Hourly topical 
corticosteroids kelped to control her discomfort. If 
drops were omitted, she suffered extreme pain. Her 
ocular discomfort became less episodic and a more 
constant feature of her disease; her skin rash became 
limited to periodic flare-ups and a few long-standing 
erythematous, indurated lesions on the back and 
extremities. 

The patient had suffered a myocardial infarction 
at age 52 years; there was a family history of death at 
an early age from coronary artery disease. Both 
parents and two siblings had died of coronary artery 
disease bezore tke age of 50 years. No family history 
of ocular disease could be found. 

Vision was hand movements in the right eye and 
light perception in the left eye. The conjunctivae 
were moderately injected. Both corneas had exten- 
sive gray-white nfiltrates at all levels of the central 
stroma (Fig. 1). The corneosceleral limbal areas were 
relatively clear. Deep and superficial corneal vascu- 
larization was present and vessels extended into the 
central comea. Anterior chambers were clear, and no 
lens opacities were present. The fundi, although 
poorly seen, appeared normal. A few nontender, 
erythematous, indurated lesions were present on the 
skin of the back and fingers. A biopsy of one of these 
showed a nonspecific epidermal ulceration with 
acute dermal and chronic inflammatory cell infiltra- 
tion, as well as endothelial cell swelling. In paraffin 
sections, the sk n lesion had the microscopic fea- 
tures of a thermal burn. 

Total fasting serum cholesterol, determined on 


several occasions, was between 217 and 267 mg/100° * . 


ml and triglycerides were 72 mg/100 ml. Serum 
calcium was 101 mg/100 ml. Quantitation of lipo- 
protein choleste-ol fractions revealed no abnormali- 
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white infiltrate of central cornea of the right eye, 
with sparing of the corneoscleral limbal area. 


ty. Serologic tests for syphilis, including fluorescent 
treponemal antibodies (FTA-ABS) were nonreac- 
tive. Serum immunoglobulin levels were normal. 

Seven days after admission, the patient underwent 
an uneventful penetrating keratoplasty in the left 
eye. The affected corneal tissue was removed and 
submitted for histological examination. She had 
immediate relief of pain in the left eye following 
keratoplasty, although acute discomfort continued 
in the right eye, which required constant patching. 
Two months after discharge, she developed sudden 
recurrence of her skin rash on the face, back, and 
chest. This was accompanied by periorbital edema 
and marked conjunctival injection in both eyes. At 
this time, the graft became hazy and spontaneously 
developed a large central epithelial defect. Gradual- 
ly the stroma became markedly thin, and the graft 
developed a grayish-white appearance. 

The conjunctiva of the right eye also became 
injected and the right cornea developed a large 
central epithelial defect. Systemic prednisone and 
intensive topical dexamethazone 0.1% was begun. 
After several days the skin rash subsided, and the 
conjunctivae became less injected. The graft re- 
mained gray and it progressively vascularized. Her 
condition was unchanged during the next four 
months. In June 1976, she died suddenly, apparent- 
ly from an intentional drug overdese induced by 
depression, blindness, and constant ocular pain. No 
general autopsy was obtained, but both eyes were 
enucleated post mortem and were utilized for light 
and electron microscopic study. 


MATERIAL AND METHODS 


An 8.5-mm button of cornea, obtained 
by trephination, was subdivided into a 


` number of pieces by a sharp razor blade. 


Several pieces for light and electron mi- 


‘croscopic study were fixed in Karnovsky’s 


mixture of 2.5% glutaraldehyde, 2% para- 
formaldehyde, and 0.025% CaCl, in 
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0.1M cacodylate buffer, pH 7.4.2 After 
five hours at room temperature, the speci- 
mens were transferred to cold 0.1M caco- 
dylate buffer. Another portion of tissue 
for immunofluorescence and histochemis- 
try was immediately frozen in Tissue-Tek 
and stored at 4°C. 

The postmortem eyes were received by 
mail in 3% glutaraldehyde, in which they 
had been fixed for approximately 24 
hours. Multiple radially directed sections 
of the cornea were taken with a sharp 
razor blade. These sections were then 
washed and stored in cold 0.1M cacody- 
late buffer, pH 7.4. 

Light microscopy—Some of the kerato- 
plasty specimen was embedded in paraf- 
fin, cut and stained by hematoxylin and 
eosin, and by the method of von Kossa for 
the demonstration of calcium. Other sam- 
ples from the biopsy and postmortem 
enucleations were postfixed in osmium 
tetroxide, dehydrated, and embedded in 
epoxy resin (Epon).® One-micron sections 
were cut and stained with alkaline Giem- 
sa reagent and were examined by light 
microscopy. 

Electron microscopy—Separate sam- 
ples of tissue were processed, in duplicate 
and in two fashions, for electron micro- 
scopic study. The first was postfixed for 
two hours in cold 2% s-collidine-buffered 
Osmium tetroxide, stained en bloc with 
cold 2% uranyl acetate, dehydrated in 
increasing strengths of ethanol, infiltrat- 
ed with propylene oxide and Epon, and 
embedded in Epon.?4 

The second sample was processed by an 
Osmium-potassium ferrocyanide (OPF) 
method which postfixes for two hours at 
4°C in 2% aqueous osmium tetroxide 
and 1.5% potassium ferrocyanide in 
0.1M sodium phosphate buffer, pH 6.0.5 
Processing was then continued in the 
same fashion as in the previous method. 
Sections were cut with diamond knives, 
stained with lead citrate, and studied in 
an electron microscope. 


a. Z 
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Histochemistry—Frozen sections were 
stained for lipids by using a variety of 
techniques.® These included the Sudan 
IV stain for neutral fats, Schultz’s choles- 
terol stain, and Baker’s stain for phospho- 
lipids and galactolipids. Frozen sections 
of normal brain and cornea were used 
for positive and negative controls. 

Immunofluorescence—Cryostat sec- 
tions were cut, washed in phosphate- 
buffered saline, and stained in a moist 
chamber for 30 minutes with 1:4 to 1:8 
dilutions of fluoresceinated rabbit anti- 
sera to human fibrinogen, immunoglobu- 
lins A, G, M, D, E, and complement (C,), 
Sections were washed in phosphate- 
buffered saline and mounted in Elvanol- 
glycerin, and viewed with a darkfield 
fluorescence microscope.’ 


RESULTS 


Light microscopy findings—The rele- 
vant histopathologic features of the ex- 
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Fig. 2 (Friedlaender and associates). Carneal epi- 
thelium and anterior stroma. The superficial epithe- 
lial cells contain many vacuoles in their cytoplasm 
(V). Bowman’s membrane (B) is separated from the 
epithelial basement membrane and has lost its conti- 
nuity. The tissue superficial and deep to Bowman’s 
membrane is heavily infiltrated by capillaries, fibro- 
blasts, and histiocytes containing vacuoles and 
darkly staining material (M) (l-um Epon section, 
alkaline Giemsa, x 493). 
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cised cornea’ button were best demon- 
strated in the Epon-embedded, Giemsa- 
stained, 1 -p sections. The epithelium was 
absent in the central area, and in other 


regions where it was intact, the cells ‘in 7 


the superficial layers contained cytoplas- 
mic, green-s‘aining, lipid vacuoles (Fig. 
2). The cells of the basal layer were in- 
creased in number, and the cytoplasm of 
some of them contained small, darkly 
stained granules (Fig. 3). Bowman's mem- 
brane was intact in some areas, but 
in others it was widely separated from 
the basement membrane, focally thinned, 
broken, and discontinuous. The tissue on 
either side of Bowman’s membrane in 
these areas showed increased numbers of 
fibrocytes and many macrophages filled 
with vacuokes and dark granules. Many 
proliferated capillaries were also present 
in this zone. The deeper stromal lamellae 
also contained capillaries and vacuolated 
and granuleted fibroblasts, but in lesser 
numbers «han in the anterior stroma (Fig. 
4). Descemet’s membrane and the’endo- 
thelium were normal. 

The hematoxylin and eosin preparation 
revealed nc additional information. The 





Fig. 3 (Friedlaender and associates). Partially in- 
tact ccrneal epithelium. Dense droplets (D) and 
granules (G) in the cytoplasm of many of the basaf * 
and middle layers of squamous cells, Bowman's 
membrane (B). (1-~m Epon section, alkaline Giem- 
sa, X778). 
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Fig. 4 (Friedlaender and associates). Central cor- 
neal stroma. The fibroblasts contain cytoplasmic 
dense deposits (arrows) (l-um Epon section, alka- 
line Giemsa, x 1045). 


von Kossa stain failed to demonstrate 
calcium. 

Examination of l-u Epon sections of 
the postmortem, unoperated, right eye 
revealed the cornea to have a large, cen- 
tral epithelial defect. The underlying an- 
terior stromal lamellae were heavily 
vascularized, gnd moderately infiltrated 
by fibroblasts, macrophages, and small, 


` round cells. Many of the cells contained 


granules and vacuoles, similar to those in 


` the biopsy specimen. Bowman’s mem- 


brane was distorted and focally absent. 
The epithelium next to the ulcerated zone 
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was thick, but postmortem changes pre- 
vented an accurate evaluation for vacuo- 
lation and granulation of the cytoplasm. 
The specimen from the left eye includ- 
ed the graft and the adjacent host cornea. 
The graft was extensively vascularized in 
the anterior stroma, and there was a heavy 
infiltrate of mononuclear cells, many of 
which contained vacuoles or granules, or 
both. The deeper stroma contained an 
infiltrate of milder intensity. 
Histochemical findings—Baker’s stain 
on frozen sections of the keratoplasty 
specimen revealed it was positive for 
phospholipids and galactolipids. Globu- 
lar deposits of blue-black material were 
present throughout the entire epithelium 
and stroma but were most prominent in 
the deeper layers of the epithelium and in 
the upper one third of the stroma, where 
the most intense inflammatory reaction 
had been observed in the Epon sections 
(Fig. 5). A Sudan IV stain for neutral fats 
and a Schultz stain for cholesterol were 
negative. Frozen-section controls of nor- 
mal, human cornea were negative with all 
histochemical techniques for lipid, and 
normal, human brain tissue was positive 


by all methods. 
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Fig. 5 (Friedlaender and associates). Positive his- 
tochemical stain for phospholipid and galactolipid 
are illustrated by the numerous globular black de- 
posits (arrows) in the epithelium and subjacent 
stroma (paraffin section, Baker’s stain, x 250). 
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Ultrastructural findings—Many of the 
cells of the epithelium, especially in the 
basal layers, contained a moderate num- 
ber of medium-sized, electron-dense, 
lipid droplets. The basement membrane 
was irregular, being absent in some areas 
and thickened and duplicated in others. 
Again, Bowman’s membrane was focally 
separated from the basement membrane, 
of irregular thickness, and frequently in- 
terrupted or absent. On both sides of it 
were scattered capillaries and many fibro- 
blasts and histiocytes. Lipid droplets 
were numerous in both types of cells and 
included gray and black droplets, as well 
as clear vacuoles (Fig. 6). More deeply in 
the corneal stroma, sparsely scattered fi- 
broblasts also occasionally contained a 
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Fig. 6 (Friedlaender and associates). Electron 
micrograph of anterior corneal stroma. Bowman's 
membrane (B) is displaced from the epithelium and 
surrounded on both sides by fibrovascullar tissue. 
Many fibroblasts (F) and histiocytes (H) contain 
lipid (L) vacuoles and droplets within their cyto- 
plasm. (OCUB, 3420). 
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moderate number of osmiophilic drop- 
lets. 

Immunofluorescence findings—Stain- 
ing for immunoglobulins A, G, M, D, and 
E, and for complement was negatie. - 
Sparse staining for fibrin, however, was 
present throughout the corneal stroma in 
the walls of rew vessels and in the epithe- 
lial basemen: membrane. 


DISCUSSION 


Our patiemt had central deposition of 
lipid bilaterelly in previously clear corne- 
as, with redeposition of the same material 
in a corneal -ransplant; the reason for this 
is unknown There was no evidence of 
corneal disease before the sudden onset 
of bilateral corneal opacification, nor was 
there any evidence of trauma or other 
identifiable “actors leading to these corne- 
al changes. Unlike previous reports of 
corneal lipid deposition®“!° these infil- 
trates were uniformly central and asso- 
ciated with nflammatory signs, epithelial 
defects, and progressive corneal vascular- 
ization. Additionally, a skin rash accom- 
panied the corneal opacification, and 
there was a family history of cardiovascu- 
lar disease. Extensive serum lipid profile 
analysis was normal, however, except for 
a mildly elevated serum cholesterol. 

A unique feature of this case is the 
histochemical demonstration of phospho- 
lipid or gelactolipid in the absence of 
cholesterol and neutral fats. In arcus se- 
nilis, and also in primary lipoidal degener- 
ation of the cornea, phospholipids have 
been demonstrated, but only in the pres- 
ence of neutral fats and cholesterol. Fi- 
brin was a so demonstrated, by immuno- 
fluorescence, in the corneal button excised 
at the time of keratoplasty. 

Lipids may accumulate in the cornea 


under various circumstances. The deposi- * 


tion may be secondary in a previously 


damaged cr vascularized cornea. This sit-+ , 


uation may occur often after corneal ul- 
ceration. trauma, interstitial keratitis, or 
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i late in the course of congenital aniridia.!! process associated with corneosceleral 
Defects in lipoprotein metabolism may limbal microvascular changes might ac- 
also lead to lipid deposition in the cor- count for this case. 
nea.!2 Tangier disease is characterized by A wide variety of skin conditions may 
- hay stromal infiltrates of fine dots in the be directly or indirectly associated with 
by cornea, but visual acuity is not affected. corneal disease.17 Corneal manifestations 
3 Additionally, plasma cholesterol is low, may be minor components of disease or 
Ay and high density lipoproteins are almost they may be severe and blinding. The 
i) absent in this condition. In lecithin cho- cause of oculocutaneous disease is also 


lesterol acyl transferase deficiency, lipo- highly variable and may have features 
proteins of abnormal structure are present which are immunologic (atopic kerato- 
i in plasma, and may be deposited in the conjunctivitis, psoriasis), vascular (acne 
a: kidney and other tissues, including the rosacea), hereditary (keratosis plantaris 
; cornea.'* A prominent arcus senilis-like and palmaris, ichthyosis), metabolic (al- 
h ring is generally present, but again, vision kaptonuria, vitamin A deficiency), or neo- 
i is not affected. Our patient’s kistory, ocu- plastic (mycosis fungoides, xeroderma 
lar findings, and laboratory studies were pigmentosa). In our patient, skin manifes- 
not typical of any of these clinical enti- ‘ations were severe early in the disease, 


j ties. but became less prominent as corneal 
a The deposition of lipid in this patient’s involvement progressed. The exact rela- 


f corneas and corneal graft may have been tionship between this patient’s skin and 
j caused by excess production of lipid or an corneal findings is unclear. 

ie inability to metabolize it. No serum ele- 

es vation of lipids could be detected. The SUMMARY 

P = corneaseleral limbal blood vessels may A 55-year-old woman developed a skin 
f; have been abnormally permeable to the rash and lipid deposition centrally in pre- 


substances deposited. Such a mechanism viously normal corneas. Despite a family 
has been proposed to explain the occur- history of coronary artery disease, no 
rence of arcus senilis and the sometimes serum lipid abnormality was detected. 
poor correlation between corneal arcus Lipid droplets and granules were deposit- 
senilis and elevated serum lipids.!4 The ed throughout the corneal epithelium and 
deposition of fibrin in the corneal stroma, stroma. Histochemical stains were posi- 
along the epithelial basement membrane tive only for phosopholipid and galac- 
and the walls of new blood vessels, sug- tolipid. After a keratoplasty, deposition 
gests a hyperpermeability of these vessels of similar lipid material recurred in the 
to fibrinogen and activation of the clot- graft. An inflammatory process and in- 
ting system within the corneal stroma. creased corneosceleral limbal vascular per- 
New vessels in the rabbit cornea are hy- meability may have accounted for the 
perpermeable to blood lipids,!5 while the unusual corneal findings in this patient. 
permeability of human corneoseleral lim- 
bal vessels to low density lipoproteins, REFERENCES 

_ IgM, and fibrin, increases with age.16 1. Duke-Elder, S., and Leigh, A. G.: Diseases of 

This patient's corneosceleral limba] the Outer Eye. Cornea and Sclera. In Duke-Elder, S. 


: (ed.): System of Ophthalmology, vol. 8, pt, 22.86 
‘blood vessels were possibly hyperper- Louis, C. V. Mosby, 1965, p. 882 


meable, either as a result of a local in- 2. Karnovsky, M. J.: The ultrastructural basis of 
- flammatory reaction at the corneoscelera] capillary permeability studied with peroxidase as a 


we tracer. J. Cell Biol. 35:213, 1967. 
limbus or some type of systemic inflam- 3. Dvorak, H. F., Dvorak, A. M., Simpson, B. A., 


matory disease. A local inflammatory Richerson, H. B., Leskowitz, S., and Karnovsky, M. 


PETTEE: CRE: TT RRR Soe 
‘ oa og a Pa 


AS 


ee eee eee 


hara" i 
. 


VOL. 84'NO. 6 


J.: Cutaneous basophil hypersensitivity. 2. A light 
and electron microscopic description. J. Exp. Med. 
132:558, 1970. 

4, Farquhar, M. G., and Palade, G. E.: Cell junc- 
tion in amphibian skin. J. Cell Biol. 26:263, 1965. 

5. Dvorak, A. M., Hammond, M. E., Dvorak, H. 
F., and Karnovsky, M. J.: Loss of cell surface materi- 
al from peritoneal exudate cells associated with 
lymphocyte-mediated inhibition of macrophage mi- 
gration from capillary tubes. Lab. Invest. 27:561, 
1972. 

6. Luna, L. G. (ed.); Manual of Histologic Stain- 
ing Methods of the Armed Forces Institute of Pa- 
thology, 3rd ed. New York, McGraw-Hill, 1968, 
pp. 140-152. 

7. Colvin, R. B., Johnson, R. A., Mihm, M. G: IE 
and Dvorak, H. F.: Role of the clotting system in 
cell-mediated hypersensitivity. 1. Fibrin deposition 
in delayed skin reactions in man. J. Exp. Med. 
138:686, 1973. 

8. Conway, A., and Lowenstein, A.: A third entity 
of primary symmetrical fatty corneal dystrophy. Br. 
J. Ophthalmol. 27:49, 1943. 

9. Fine, B. S., Townsend, W. M., and Zimmer- 


CORNEAL LIPID INFILTRATES 


787 


man, L. E.: Primary lipoidal degeneration of the 
cornea. Am. J. Ophthalmol. 78:12, 1974. 

10. Davidson, A.: Primary lipid dystrophy of the 
cornea. Arch. Ophthalmol. 37:433, 1947. x 

11. Duke-Elder, S., and Leigh, A. G.: Diseases of 
(ed.): System of Ophthalmology, vol. 8, pt. 2. 
Louis, C. V. Mosby, 1965, p. 874. 

12. Fredrickson, D. S.: Hereditary systemic dis- 
eases of metebclism that affect the eye. In Mausolf, 
F. A., (ed.): The Eye and Systemic Disease. St. 
Louis, C. V. Mesby, 1975, pp. 8-33. 

13. Gjone, E., and Bergaust, B.: Corneal opacity 
in familial pasma cholesterol ester deficiency. Acta 
Ophthalmol. 47:222, 1969. 

14, Andrews, J. S.: The lipids of arcus senilis. 
Arch. Ophthalmol. 68:264, 1962. 

15. Cogan, D. G., and Kuwabara, T.: Lipid kera- 
topathy and atheroma. Circulation 18:519, 1958. 

16. Walton, K. W.: Studies on the pathogenesis of 
corneal arcus formation. J. Pathol. 111:263, 1973. 

17. Grayson, M., and Keates, R. H.: Manual of 
Diseases of -he Cornea. Boston, Little Brown, 1969, 
pp. 97-135. 


the Outer Eye. Cornea and Selera. In Duke-Eldey, ee 
9 St 


~eer ne 


Rir, 


= 
vA 


PR ee ee ae Foe ea 


MEIBOMIAN KERATOCONJUNCTIVITIS 


JAMES P. MCCULLEY, M.D. 
° Stanford, Califomia 


AND 


G. F. SCIALLIS, M.D. 
Bethesda, Maryland 


Since Elschnig! first described “con- 
juctivitis meibomiana,” attributed to ex- 
cessive meibomian secretions, the role of 
meibomian glands in chronic conjuncti- 
vitis and keratoconjunctivitis has re- 
ceived variable attention.2~4 Thygeson 
and Kimura® believed abnormalities of 
meibomian secretions were an important 
cause of conjunctivitis; however, they did 
not recognize keratitis in their patients. 
Keith® described a series of patients with 
meibomian dysfunction who sometimes 
had associated keratitis. 

One of us (J.P.M.) observed a superfi- 
cial punctate keratopathy in a patient 
with blepharitis: characterized by stagna- 
tion of the meibomian secretions as 
viewed through the tarsal conjunctiva, 
inspissated plug formation of secretions 
within the glands near the orifices, and 
minimal pouting of the orifices with 
minimal inflammatory signs along the 
lash line. Consequently, we questioned 
the relationship between the eyelid and 
corneal changes. The superficial punc- 
tate keratopathy was similar to that seen 
in entities with a known unstable tear 
film.7-13 Because the lipid layer of the 

tear film is derived from the meibomian 
gland secretions,!4 we further questioned 
the relationship between stagnation with- 
in the meibomian glands and the de- 
scribed keratopathy. 


. From the Departments of Ophthalmology (Dr. 


» McCulley) and Dermatology (Dr. Sciallis) of the 
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©. *McCulley), Stanford University Medical School, 


Stanford, California. 

Reprint requests to James P. McCulley, M.D., 
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We investigated untreated patients who 
had chronic blepharitis with stagnation of 
meibomian gland secretions as its most 
prominent feature. Patients were exam- 
ined ophthalmalogically and dermatolog- 
ically. Age- and sex-matched normals 
were also examined. 


SUBJECTS AND METHODS 


We investigated 11 men and 15 wo- 
men with untreated chronic blepharitis; 
findings were predominantly behind the 
gray line manifested by stagnation of the 
meibomian glands and conjunctivitis. 
The men ranged in age from 20 to 74 
years with a mean age of 59 years. The 
women ranged in age from 27 to 66 with a 
mean of 45 years. No patient was exclud- 
ed because of an absence of keratitis or 
dermatologic complaints. We excluded 
patients who had blepharitis with a pre- 
ponderance of signs along the lash line or 
cilia bases. Twenty-six age- and sex- 
matched controls who came to the eye 
clinic for routine ophthalmic examination 
were also investigated. 

Each patient was thoroughly examined 
by a dermatologist (G.F.S.), paying par- 
ticular attention to sebaceous gland func- 
tion. Any dysfunction was mapped top- 
ographically. An attempt was made to 
determine the duration of any cutaneous 
abnormalities. At the time of examination 
the dermatologist was not aware of the 
ophthalmic diagnosis of the patient. Sta- 
tistical comparison of the two groups was 
done using the chi-square*-2 x 2 table 
with one degree of freedom and correct- 
ing for small cell frequencies. 

Through the slit-lamp biomicroscope, 
we observed meibomian gland secretions, | 
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expressed by thumb pressure of the tarsal 


plate against the globe, as they emerged — 


from the orifices of the glands. Direct 
illumination showed the meniscus size 
and content of debris; reflected light, as 
described by McDonald, revealed 
prominence of interference patterns. The 
cornea was examined for superficial 
punctate keratopathy with white light be- 
fore and after the instillation of rose ben- 
gal, and through a cobalt blue filter after 
instillation of fluorescein. Using the five- 
minute Schirmer test we measured tear 
volume. Tear film break-up time was de- 
termined by wetting a fluorescein strip 
with a small drop of balanced salt solu- 
tion and touching it to the conjunctiva in 
the inferior cul-de-sac. The time between 
a normal blink and dry spot formation as 
observed through a cobalt blue filter was 
determined three times and averaged both 
before and after expressing the meibo- 
mian secretions into the tear film. Break- 
up time was similarly determined in con- 
trols. We attempted to maintain constant 
room temperature, humidity, and air 
flow. Statistical analyses were performed 
using analysis of variance. 

Using moistened sterile swabs, we ob- 
tained samples for cultures from the lash 
margin; meibomian expressions were ob- 
tained by massaging the eyelid between 
two sterile swabs and the inferior con- 
junctival cul-de-sac. Aerobic isolations 
were made on trypticase soy broth with 
5% sheep erythrocytes, on chocolate agar, 
and in Schaedler’s broth, all of which 
were inoculated directly. These were 
maintained in a 5% COs atmosphere. An- 
aerobic organisms were cultured primari- 
ly in Schaedler’s broth gassed with 
oxygen-free 97% CO2 and 3% hydrogen. 


RESULTS 


Dermatologic findings—Each of the 
blepharitic patients showed evidence of 
sebaceous gland dysfunction. This was 
viewed on a spectrum of clinical oiliness 
(Fig. 1) from seborrhea sicca (“dry dan- 
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Fig. 2 (McCulley and Sciallis). Proposed patho- 
genesis of superficial punctate keratopathy in pa- 
tients with chroaic posterior blepharitis. 
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druff”) to seborrhea with seborrheic der- 
matitis or acne rosacea. Three patients _ 
(11.5%) had seborrhea sicca; nine (34.6%) 
had acne rosacea, an unusually large pro- 
portion beceuse of the interest generated 
in the staf of the Dermatology De- y 
partment who referred such patients. | 
Fourteen patients (53.8%) had seborrheic j 
dermatitis. ten (38.5%) had seborrheic 
dermatitis clone, and four (15.4%) had 
seborrheic Cermatitis and atopy as mani- 
fested by atopic dermatitis. The average 
duration of symptoms was 6.0 years for 
those with seborrhea sicca, 7.1 years for 
acne rosacea, 22 years for seborrheic der- 
matitis. and 16 years for seborrheic der- | 
matitis and atopy. 3 
Seborrheic dermatitis most commonly 
involved the scalp and cool areas of the 
face, such as the glabella, brow, and 
malar regions. The nose and nasolabial 
folds were infrequently involved. Two 
patients in the control group had sebor- 
rhea sicca iavolving the scalp or glabella, 
or both. Two had seborrhea with minimal 
dermatitis of the forehead or nasolabial 
fold, or both. Compared to the inci- _ 
dence of clinically recognizable sebaceous 
gland dysunction in the blepharitis 
group, this represents a statistically sig- 
nificant diference at the P<.001 level. 
Ophthalmologic findings—Signs and 
symptoms were similar in all four der- ' 
matologic categories, but more pro- 
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nounced in patients with acne rosacea;° . 
seborrhea sicca, and in those with both 
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TABLE 1 


OCULAR SYMPTOMS 
ee EE Rte EE EE EST Ay 





* Symptom Frequency (%) 
SES SE Re abs, RE BI CD hie 
Mattering/crusting 78 
Injection 78 
Foreign body sensation 67 
Styes 60 
Blurred vision 43 
Tearing 39 
Burning 38 
Itching 30 
Dryness 27 
Swelling 23 
Eyelid scaling 19 
Irritation 15 
Photophobia 4 


—— Ial 


for all groups was 7.0 years. The severity 
of symptoms varied considerably (Table 
2), but was generally considered unre- 
markable by the patients. Signs and 
symptoms were always bilateral and dem- 
onstrated little asymmetry. 

The spectrum of external eyelid 
findings can be accounted for on the basis 
that the main criterion for inclusion in the 
study was a diffuse meibomian gland 
abnormality without marked inflamma- 
tion of the eyelid anterior to the gray line. 
Constant findings included inspissated 
plugs near the orifice of the meibomian 
glands with prominent secretions built up 
within the glands as viewed through the 
tarsal plate, suggesting stagnetion of the 
flow of secretions. All of the eyes demon- 
strated bulbar conjunctival injection and 
moderate tarsal papillary hypertrophy. A 
superficial punctate keratopathy with rose 
bengal staining of the cornea and con- 
junctiva in the interpalpebral space was 
present in all of the patients. 

Controls had normal external ocular 


examinations, although they commonly 
‘ had slight papillary hypertrophy of the 


tarsal conjunctiva of a much lesser degree 


‘than that seen in the blepharitis group. 


This degree of papillary hypertrophy is 
often encountered in the urban popula- 
tion being served. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


DECEMBER, 1977 


TABLE 2 
OCULAR SIGNS 








Sign Frequency (%) 
ERE FN OT ed om, SE ae E 
Eyelid 
Crusting 61 
Decreased cilia 58 
Margin irregularity 46 
Scaling 42 
Inflammation at cilia 
base 27 
Trichiasis 7 


Meibomian glands 


Inspissated plugs 100 

Stagnation 100 

Pouting orifices 35 

Distorted orifices 23 
Conjunctiva 

Injection 100 

Papillary hypertrophy 100 

Rose bengal staining 100 

Redundancy 50 

Concretions 23 

Symblepharon 4 
Cornea 

Superficial punctate 

keratopathy 100 

Scarring 15 

Decreased sensation 15 
Tear film 

Rapid break-up time 100 

Foam 62 

Prominent interference 

patterns 58 
Debris 54 
Sicca 35 
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Tear film evaluation—Debris was often 
seen in the tear film. A foamy appearance 
and prominent interference patterns were 
also common. All of the blepharitic pa- 
tients had a grossly unstable tear film 
with a break-up time of 9.0 seconds or 
less, with a mean (+S.E.M.) of 7.03 + 
0.37 seconds, as compared to 27.77 +0.58 
seconds in controls (P<.001). The dry 
spots frequently formed immediately in 
the black line, around debris floating in 
the tear film, or overlying pre-existing 
superficial punctate keratopathy; howev- 
er, diffuse dry spot formation unassoci- 
ated with these was evident and taken as 
the end point in timing the break-up time. 
In all patients, if the break-up time was 
repeated immediately after expressing the 
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meibomian glands, it returned to normal 
or super-normal levels of 19 to 100 sec- 
onds, with a mean of 29.40 + 3.25 sec- 
onds (P<.001 compared to the pre- 
expression break-up time). Thirty five 
percent of the patients had an abnormal 
Schirmer test with less than 10 mm of 
wetting. ‘i 

Because patients with seborrheic der- 
matitis who were also atopic had more 
pronounced — blepharokeratoconjunctivi- 
tis than patients with seborrheic derma- 
titis alone, other factors that might con- 
tribute to this were evaluated. Age and 
sex distribution were the same. The dura- 
tion of ocular complaints was similar. 
The ocular signs, in addition to being 
more pronounced, had several character- 
istics. The meibomian gland stagnation 
was more pronounced; however, the se- 
cretions were much more difficult or im- 
possible to express because inspissation 
of secretions within the glands was more 
prominent with “plugs” extending deeper 
into the glands. Additionally, all of these 
patients had keratoconjunctivitis sicca. 
The meibomian glands were also difficult 
to express in the seborrhea sicca group. 
But build-up of secretions within the 
glands was less prominent in this group 
than in the other groups. 

Culture results—Of the cultures, 45% 
grew Staphylococcus epidermidis, 18% 
grew S. aureus, 9% grew diphtheroids, 
and 18% grew Proprionibacterium acnes. 


DISCUSSION 


Patients with chronic bilateral blepha- 
ritis characterized by excessive or stag- 
nant meibomian secretions present a per- 
plexing problem to the ophthalmologist. 
When conjunctivitis is also present, it has 
been termed “conjunctivitis meibo- 
miana’!-> or seborrheic blepharocon- 
junctivitis.® In this series where patients 
had keratitis as well as conjunctivitis, it 
seems appropriate to follow the earlier 
pattern and term the condition meibo- 
-mian keratoconjunctivitis since there 
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were few inflammatory signs along the 
lash line. 

The cause of this condition and that of 
conjunctivitis meibomiana is not clear. In 
the chronic stage when there are minimal * 
external eyelid signs, cultures are fre- 
quently negative or show little growth. 
Staphylococcus epidermidis or S. aureus 
are the most commonly isolated aerobes. 
Their ability to produce disease and their 
role in acute exacerbations that are often 
superimposed on the chronic background 
have been demonstrated.1®?! However, 
the ubiquitous nature of these organisms 
and their inconsistent isolation from the 
ocular coats and adnexa lead to questions 
about their role in chronic stages. 

The clinical signs in the chronic stage 
of meibomian keratoconjunctivitis repre- 
sent a nonspecific inflammatory response 


by the eye and its adnexa, with the excep- 


tion of the superficial punctate kerato- 
pathy and the stagnation of the meibo- 
mian glands. The superficial punctate 
keratopathy looks like that seen in condi- 
tions with an unstable tear film, not like 
that deseribed as secondary to staphylo- 
coccus toxin,’ which is more typically 
seen with blepharitis involving the ante- 
rior eyelid and cilia line.*7 An unstable 
tear film in patients with meibomian kera- 
toconjunctivitis accounts for the kerato- 
pathy without suggesting the presence of 
4 bacterial exotoxin, but this may be only 
one of several pathways producing a su- 
perficial punctate keratopathy in patients 
with blepharitis. Abelson and Holly”? re- 
cently described a blink abnormality that 
would contribute to the superficial punc- 
tate keratopathy to be produced by an 
unstable tear film. 

The stagnation of the meibomian 
glands, which produced the lipid layer of 


the tear film, may account for this tear ` 


film instability. This is in accordance 


with the stabilization of the tear film: . 


when fresh secretions from deep within 
the glands are added by expressing these 
directly into the tear film. The observed 
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SEBACEOUS GLAND ABNORMALITY WITH ASSOCIATED 
MEIBOMIAN GLAND ABNORMALITY 


7 
+ 
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# 
STAGNANT AND INSPISSATED MEIBOMIAN GLAND SECRETIONS 


of 
* 


# 
j UNSTABLE TEAR FILM 


SPK 


Fig. 1 (McCulley and Sciallis). Clinical spectrum 
of sebaceous gland function. 


instability is not caused by a quantitative 
decrease in the tear lipid layer since the 
presence of normal or increased interfer- 
ence patterns in the tear film can be used 
as a measure of the amount of lipid pres- 
ent.!5 

The consistent finding of a generalized 
sebaceous gland dysfunction suggests 
diffuse abnormality of the sebaceous 
glands (the meibomian gland is a special- 
ized sebaceous gland), which predispos- 
es patients to the development of dermati- 
tis or blepharitis centered around these 
glands (Fig. 2). Excitatory and intermedi- 
ary factors require further elucidation. 


SUMMARY 


We evaluated, dermatologically and 
ophthalmologically, 26 patients who had 
chronic blepharitis (meibomitis); we also 
investigated 26 age- and sex-matched 
controls. All of the blepharitic patients 
had an abnormality of sebaceous gland 
function ranging from seborrhes sicca to 
seborrheic dermatitis or acne rosacea, 
suggesting a generalized sebaceous gland 
dysfunction that included the meibomian 
glands. Sebaceous gland abnormalities 
most frequently involved the cool areas of 
the face or scalp. Stagnation of the meibo- 
mian glands presumably caused a defect 
in the tear lipid layer; this resulted in an 


. unstable tear film that produced superfi- 


cial punctate keratopathy. The break-up 
time was much lower in these patients 


* than in controls. The break-up time re- 
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turned to normal or super-normal levels 
when fresh meibomian secretions were 
expressed into the tear film. The superfi- 
cial punctate keratopathy had the charac- 
teristics of those seen in conditions with a 
known unstable tear film and not of those 
experimentally produced by staphylococ- 
cus toxin. 
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OPHTHALMIC MINIATURE 
Portrait of Sympathetic Ophthalmia 
_.. but one eye was knocked out, and one hand so crushed that 
Mr. Carter, the surgeon, had to amputate it directly. The other eye 


inflammed: he lost the sight of that also. 
Mr. Rochester continued blind the first two years of our union: 


, . . one morning at the end of the two years, s I was writing a letter 
to his dictation, he came and bent over me and said—“Jane, have 
you a glittering ornament round your neck?’ I had a gold watch- 
chain: I answered “Yes.” . 

“And have you a pale blue dress on?” I had. He informed me then, 
that for some time he had fancied the obscurity clouding one eye 
was becoming less dense; and that now he was sure of it. 

He and I went up.to London. He had ths advice of an eminent 
oculist; and he eventually recovered the sight of that one eye. He 
cannot now see very distinctly: he cannot reed or write much; but he 
can find his way without being led by the hand: the sky is no longer 
a blank to him—the earth no longer a void. When his first born was 
put into his arms, he could see that the bey had inherited his own 
eyes, as they once were—large, brilliant, and black. 

Charlotte Bronte, Jane Eyre, 1847 


: 
= 
kei 
A 
vj 
4 
“ 
Ś 
. 
* 


e 


ve 


SBS 
Ad AN J 
% > ~ 


eg 
a4 
x 

} 


FIBROUS HISTIOCYTOMA OF THE TARSUS 
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Ks i FREDERICK A. JAKOBIEC, M.D., ARTHUR GERARD DEVOE, M.D., 
a AND JAMES Boypb, M.D. 

3 te. o New York, New York 


Neoplastic causes of pseudochalazion 
have been limited to epithelial tumors 
such as meibomian gland carcinoma! and 
sebaceous adenoma.? We believe this is 
the first report of a pseudochalazion re- 
sulting from a proliferation of the fibrous 
portion of the tarsus. 
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CASE REPORT 


In the fall, 1975, a 22-year-old white man was 
noted by his mother to have an asymptomatic lump 
in the medial aspect of his left upper eyelid. After 
one year of slowly progressive, painless enlargement 
of the tumor, the patient was examined by an oph- 
thalmologist. The lesion was within the tarsus (Fig. 
2) and appeared as a lobular, firm growth on the 
conjunctival aspect of the eyelid (Fig. 1). Visual 
acuity was 6/5 (20/15) in both eyes without correc- 
tion; the remainder of the ocular examination was 
unremarkable. The clinical diagnosis was a chala- 
zion, although one observer thought the lesion 
might be composed of cartilage because of its firm 
consistency. The lesion was excised, and there has 
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Fig. 1 (Jakobiec, DeVoe, and Boyd). A well- 
circumscribed, subconjunctival tumor in the medial 
aspect of the left upper eyelid. Note the smooth, 

- lobular contour and the noninflamed overlying con- 
* junctival epithelium. 


-’ From the Edward S. Harkness Eye Institute and 
the Algernon B. Reese Laboratory of Ophthalmic 
Pathology, New York, New York. 

Reprint requests to Frederick A. Jakobiec, M.D., 
Edward S. Harkness Eye Institute, Box 57, New 
York, NY 10032. 
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Fig. 2 (Jakobiec, DeVoe, and Boyd). Photomacro- 
graph of the excised lesion showing its solid homo- 
geneous character, as well as remnants of com- 
pressed tarsus stained darker at the periphery. (Mas- 
son’s trichrome, X7). 


been no recurrence during a 12-month follow-up. 
The lesion was composed of spindle cells and 

xanthoma cells (Fig. 3). In some fields, the spindle 

cells exhibited a matted or spiral nebular pattern 


` ; Pesan, OS 

Fig. 3 (Jakobiec, DeVoe, and “Boyd). The tumor 
below displays a well-developed matted pattern. 
Evenly dispersed throughout the tumor are darker 
staining, multinucleated giant cells. The arrow 
points to surviving lamellae of the tarsal collagen. 
The conjunctiva above is lightly inflamed, but unin- 
volved with tumor. (Masson’s trichrome, x76). * 


` 
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Fig, 4 (Jakobiec, DeVoe, and Boyd). Higher power 
of the matted pattern, which is created by twisting 
bundles of fibrohistiocytes displaying vesicular nu- 
clei and opaque elongated cytoplasm. (hematoxylin 
and eosin, X94). 


(Fig. 4). The xanthoma cells were vacuolated and 
either interspersed among the spindle cells or ar- 
ranged in small clusters (Fig. 5). Multinucleated 
giant cells were evenly scattered throughout the 
tumor; many displayed the classic features of Tou- 
ton giant cells as they consisted of a central ring of 
nuclei enclosing eosinophilic cytoplasm and an out- 
side rim of vacuolated cytoplasm (Fig. 5, inset). The 
reticulin stain disclosed a moderately heavy deposi- 
tion of this fiber in the compact spindle cell areas 
(Fig. 6, left), but only a few fibers were present in 
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the areas dominated by xanthoma cells (Fig. 6, 
right). 


DISCUSSION 


Neither Duke-Elder and MacFaul? nor 
Reese? mention fibrous tumors of the tar- 
sus in their reviews of neoplasms of the 
eyelids. Fibrous histiocytomas have been 
descriked in the orbit, at the corneos- 
cleral limbus,®? and in the conjunctiva.’ 
Familiarity with the yellow appearance of 
acquired anterior subconjunctival fibrous 





Fig 6. (Jakobiec, DeVoe, and Boyd). Left, Heavy deposition of reticulin fibers in the more fibroblastic 
regions of the tumor. Right, Lower fiber content characterizes a zone of heavily lipidized cells, The arrow 
points to a multinucleated Touton giant cell. (Laidlaw-reticulin; lef:, x80; right, x 180). 
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histiocytomas should assure their clinical 
diagnosis, since lipomatous lesions are 
ustfally congenital. Several clinical as- 
„pects of the present intratarsal lesion 
should be useful in future preoperative 
diagnosis. 

Most chalazia begin with either pain 
or inflammation and, in common with 
other reactive or inflammatory conditions, 
reach a detectable size in a short period of 
time (days or weeks), causing the patient 
to seek ophthalmic consultation. None of 
these features characterized our patient’s 
history. The onset of his disease could not 
be pinpointed and the tumor’s growth 
was so painless that another person dis- 
covered it. When chalazia are subcon- 
junctival, they normally provoke an in- 
flammatory reaction in the overlying con- 
junctiva and produce some irregularity of 
the surface epithelium; in this case, the 
overlying conjunctiva was smooth and 
noninflamed. The sharp delimitation of 
the lesion from uninvolved adjacent tis- 
sue differs from the appearance of cha- 
lazia, which tend to blend imperceptibly 
with the surrounding tissue. Finally, the 
texture of the lesion was distinctive and 
gave the impression of cartilage to one 
experienced observer; chalazia may be- 
come firm with healing, but are more 
yielding on pressure. 

There are several histopathologic rea- 
sons for considering this lesion idiopathic 
and not an unusual reaction pattern to an 
earlier chalazion. There was a compara- 
tive dearth of chronic inflammatory cells 
and a denser cellularity than would occur 
in a fibrous chalazion. The well devel- 
oped matted pattern created by the tumor 
cells indicates fibrous histiocytoma, and 
is not a feature of reparative fibrous tis- 


- ‘sue. The even distribution of the giant 


cells throughout the lesion is also in keep- 


_.ing with a primary neoplasm, since repar- 


ative processes featuring giant cells ex- 
hibit a zonal pattern of uneven distribu- 
tion and concentration of the giant cells at 
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various foci. Lastly, one would expect 
foreign-body-type giant cells in a repara- 
tive phase of a chalazion rather than Tou- 
ton giant cells, with their circular ar- 
rangement of nuclei separating central 
opaque eosinophilic cytoplasm from an 
outside rim of foamy vacuolated cyto- 
plasm. 

In this case, the presence of Touton 
giant cells suggested the possibility of an 
isolated xanthogranuloma, but the matted 
pattern and the absence of associated in- 
flammatory cells such as plasma cells, eo- 
sinophils, or lymphocytes in appreciable 
numbers argue more in favor of a fibrous 
histiocytoma. Xanthogranulomas com- 
monly affect the dermis of the eyelids, but 
have not been reported to originate in the 
tarsus.? Pseudosarcomatous nodular fas- 
ciitis may also develop rapidly in the 
dermis of the eyelids,!° or appear subcon- 
junctivally,!! but again the tarsus is 
spared. 

In the orbit, fibrous histiocytomas are 
usually benign and often circumscribed, 
but they tend to recur and may display an 
infiltrative growth pattern. In contrast, 
solitary lesions of the anterior adnexal 
structures are more easily managed and 
appear to be lower grade neoplasms. A 
simple excision of the tumor is usually 
curative,®® although one instance of a 
corneoscleral fibrous histiocytoma re- 
curred after an initial, incomplete exci- 
sion, but was totally removed in subse- 
quent surgery.” The present tumor was 
easily shelled out because of its pseudo- 
capsule formed by surviving elements of 
the tarsus at the periphery. 


SUMMARY 


A 2l-year-old white man had an asymp- 
tomatic eyelid mass that had slowly en- 
larged for one year. On cliņical examina- 
tion the lesion was well circumscribed; it 
appeared subconjunctivally but provoked 
no conjunctival inflammation, and had a 
consistency suggestive of cartilage. Mi- 
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croscopic examination showed it was 
matted and composed of elongated fibro- 
histiocytes and an evenly distributed 
population of xanthoma cells and Touton 
giant cells. The lesion was easily removed 
by local excision because of a pseudocap- 
sule formed by remnants of the tarsus; 
there has been no recurrence during a 
12-month follow-up. 
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A SIMPLE CONJUNCTIVAL BIOPSY 


PETER R. EGBERT, M.D., SUSAN LAUBER, M.A., 


AND DAVID M. MAURICE, PH.D. 
e Stanford, California 


Conjunctival goblet cell secretions 
form an essential part of the tear film. In 
certain diseases, such as Stevens-Johnson 
syndrome, ocular pemphigoid, and kera- 
titis sicca, the goblet cell count is de- 
creased.! In other conjunctival diseases 
goblet cell status is unknown. Previous 
investigators have used excised pieces of 
tissue, !? or have estimated the number of 
goblet cells in a scraping from the con- 
junctiva.? It occurred to us that by press- 
ing an absorbent filter onto the conjuncti- 
val surface, an imprint might be obtained 
of the secretions of the goblet cells, which 
could then be stained to show their distri- 
bution. A Millipore filter was used for this 
purpose and immediately gave satisfacto- 
ry results. We found, however, that the 
filter frequently adhered to the epi- 
thelium and pulled sheets of cells away 
on its surface. 


METHODS 


After experimenting with a variety of 
methods, including cellophane tape, pho- 
tographic film, and various synthetic fil- 
ters (Duralon, Polyvic, Mitex) we found 
that the original Millipore (mixed esters of 
cellulose) filter seemed as effective as any 
for our purpose. This filter is biologically 
inert, and can be cleared with immer- 
sion oil for microscopic observation. The 
filters with submicroscopic pores gave 
the best-looking imprints (MF-Millipore, 
type VS). 


From the Division of Ophthalmology, Stanford 


" University School of Medicine, Stanford, Califor- 


nia. This study was supported by National Eye 


-Institute grant EY 00431 and by training grant EY 


00051-09 from the National Eye Institute. 

Reprint requests to David M. Maurice, Ph.D., 
Division of Ophthalmology, Stanford University 
Medical Center Stanford, CA 94305. 


The filters were cut into approximately 
2x6-mm strips which were held at one 
end by tissue forceps and pressed onto 
the conjunctiva with the aid of a small 
solid rod and held there for three to five 
seconds (Fig. 1). The procedure was car- 
ried out both with and without topical 
anesthesia; it was usually painless with- 
out anesthesia, but a pricking sensation 
was felt occasionally if a layer of cells was 
pulled off. Local anesthesia, however, did 
not affect the results. The strips were then 
air-dried and stained for goblet cell secre- 
tions with PAS reagent (hematoxylin 
counterstain can be used for the epithelial 
cells if desired). We found that the usual 
staining time could be shortened by at 
least one half. The pieces of filter were 
then passed quickly through 95% and 
absolute alcohols, placed on a slide, and 
dried on a warming plate. When they 
were completely dry, a drop of immersion 
oil (refractive index, 1.515) was placed on 
the sample to serve as a clearing agent. 
Once the filter strips were completely 
cleared, the residual oil was blotted away, 
and the slides were coverslipped. The 
total time from taking the biopsy to exam- 
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Fig. 1 (Egbert, Lauber, and Maurice). Method of 
pressing the filter membrane against an area of a 
patient’s conjunctiva. ; 
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ination under the microscope was only 10, 
to 15 minutes. 
A series of test samples was taken from 
various areas of the bulbar and palpebral 
conjunctiva of several normal human 


subjects; rabbits and cadavers were also Ju 


used for impression samples and con- 


junctival excisional biopsies from adja- | 


cent areas. 


RESULTS 


A good specimen of conjunctiva was 
generally obtained, although occasionally 
the filter did not pick up material. The 
specimen consisted of impressions of 
goblet cell secretions and sheets of 
epithelial cells, including goblet cells. It 
was difficult to control whether impres- 
sions or sheets of cells would predomi- 
nate. When the filter was moistened with 
saline before being applied, impressions 
were favored; when it was applied dry 
there was a greater chance that cells 
would adhere. Attempts to modify this 
behavior by moistening with surface ac- 
tive materials of various types led to no 
marked improvement in control. 

An example of a specimen containing a 
sheet of epithelial cells and goblet cells is 
shown in Figure 2. The cell layer varies 
from one to several cells thick, with occa- 
sional gaps where no cells adhere to the 
filter. The goblet cells are recognized by 
intracellular mucin, which is deeply 
PAS-positive and has a distinct smooth 
border. Mucin can sometimes be seen 
extruding from a goblet cell—this is easi- 
est to recognize at the junction of a cellu- 
lar and noncellular area of the specimen. 
Extracellular goblet cell secretions are 
also present and can be seen in an area 
free of cells, or through a thin layer of 
cells. These secretions are characterized 
by lighter staining and ill-defined bor- 
ders. 

A specimen of goblet cell impressions 
alone shows spots of variable sizes (Fig. 
3). If the filter slid accidently while it was 
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Fig. 2 (Egbert, Lauber, and Maurice). A sheet of 
cells removed from the conjunctiva. The nuclei of 
epithelial cells (small arrowhead) are contrasted 
with intracellular mucous of goblet cells (large ar- 
rowhead) which is intensely PAS-positive. Mucous 
exuding frem a goblet cell (small arrow) and extra- 
cellular meeous (large arrow) are also present (PAS 
and hematoxylin, x 480). 


in contact with the conjunctiva, the im- 
pression smeared into streaks. These im- 
pressions appear to be true mucous secre- 
tions because they are PAS-positive, 
smear as mucous would, and have å dis- 
tribution similar to intact goblet cells 
(Fig. 4). 

A study under the microscope of cross 
sections of the membrane reveals that the 
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Fig. 3 (Egbert, Lauber, and Maurice). Impressions _ 
-of goblet cell secretions from bulbar conjunctiva. 


These vary: in size and have indistinct borders. 
There is also a background network of fine mucous 
strands (PAS, x 480). 
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Fig. 4 (Egbert, Lauber, and Maurice). This filter 
has a sheet of cells adjacent to an area of goblet cell 
impressions. The density of intact goblet cells (ar- 
rows) is roughly equivalent to the density of impres- 
sions (arrowheads). (PAS and hematoxylin, x 190). 


secretions penetrated slightly into the fil- 
ter (Fig. 5) and that, when cells were 
adherent, from one to five layers of epi- 
thelial cells were present. The number of 
cells removed was further studied by ex- 
cising a piece of conjunctiva from a ca- 
daver after cells had been removed by 
application of a filter. A cross section of 
this excised piece of conjunctiva showed 
that most of the layers of the epithelium 
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Fig. 5 (Egbert, Lauber, and Maurice). Cross sec- 
tion of a filter with goblet cell impressions penetrat- 
ing slightly into the filter (arrow). (PAS, x 480). 


had been removed. In some areas the 
basal cells remained and in others the 
entire epithelium was absent. 

Different areas of the conjunctiva have 
different densities of goblet cells. We 
found the greatest density of goblet cells 
in the nasal palpebral conjunctiva; de- 
creasing densities were found in the tem- 
poral palpebral conjunctiva, bulbar con- 
junctiva near the fornices, and bulbar 
conjunctiva near the cornevscleral limbus 
(Fig. 6). These results were similar to 
those of Kessing? in his study of goblet 
cell densities in whole mounts of the 
conjunctiva. 

This procedure is a quick and easy 
method of obtaining a superficial con- 
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. ° Fig. 6 (Egbert, Lauber, and Maurice). Examples of goblet cell density in the conjunctiva to show the great 
variation. Left, Lower nasal palpebral conjunctiva. Goblet cells (arrows) have a relatively high density (PAS 
and hematoxylin, x 190). Right, Bulbar conjunctiva near the temporal corneoscleral limbus. Relatively few 
goblet cells (arrows) are present here (PAS and hematoxylin, x 190). 
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junctival biopsy. It allows a quantitative 
assessment of the number of goblet cells 
in the conjunctiva, and may offer insights 
into their normal and pathologic behav- 
ior. 


SUMMARY 


Biopsy of conjunctival goblet cells may 
be carried out by pressing a piece of 
Millipore filter on the conjunctival sur- 
face. This can then be stained with PAS 
and hematoxylin and observed under the 
microscope after the filter has been 
cleared with oil. Either spots of mucous 
corresponding to the openings of the gob- 
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let cells are seen, or the filter adheres to 
the surface and pulls off one or more 
layers of epithelial cells and goblet cells. 


The procedure can be carried out on the , 


unanesthetized eye and does not cause 
discomfort. 
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EXTERNAL OPHTHALMOMYIASIS CAUSED BY ESTRUS OVIS 
DANIEL J. HENNESSY, D.V.M., M.D., JAMES W. SHERRILL, M.D., 


External ophthalmomyiasis, or con- 
junctival myiasis, results from the deposi- 
tion of the larval form (maggot) of certain 
flies (order Diptera) on the conjunctiva. 
These larvae usually require living host 
tissue to complete their life cycles. The 
usual hosts are cattle, sheep, horses, and 
deer; however, man may serve as an acci- 
dental host. External human ophthalmo- 
myiasis is rare in North America, but 
frequently reported in Central America, 
Eastern Europe, and Africa.! 

Posterior ophthalmomyiasis involving 
the choroid and retina has been reported 
recently.>3 When the posterior segment of 
the eye is involved, it is possible to ob- 
serve the larva in the anterior segment. 
Once the eye is invaded, there is great 
potential for iridocyclitis or endophthal- 
mitis,*® as well as other complications.? 

Because of potential ocular damage, it 
is important to recognize the external 
presence of the larvae and rid the eye of 
them as soon as possible. We report a case 
of conjunctival myiasis cured by early 
removal of the larva. 


CASE REPORT 


A 16-year-old white girl was first seen by one of us 
(J.W.S.) on June 21, 1976; she complained of a 
foreign body sensation in her right eye. She had 
spent the previous two days camping on Catalina 
Island, a small island off the coast of Southern 
California populated for many years with sheep and 
cattle. While on the island, she slept on the beach, 
hiked through woods, and went swimming in the 
Pacific Ocean. The second day on the island she 
awoke with her right eyelashes matted together; 
within a few hours she developed a foreign body 
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sensation associated with intermittent painful 
episodes that were temporarily relieved by rubbing 
the eye. She denied being struck in the eye by any 
foreign material and had not noticed any insects 
near her head. She had no previous ocular disease, 
but she did visit a horse stable a week before the 
onset of her ocular pain. 

The best corrected visual augity in both eyes was 
6/5 (20/15). Examination of the left eye was within 
normal limits. The right eyelids were edematous and 
the lashes had a moderate amount of debris at the 
bases. The palpebral and bulbar conjunctivae were 
injected, and there was prominent follicular hyper- 
trophy inferiorly. No preauricular lymph nodes 
were palpated. There was a moderate amount of 
clear discharge, and no membranes or other debris 
were noted in the conjunctival fornices. Extraocular 
muscle movements were full. The remainder of the 
ocular examination, including dilated indirect oph- 
thalmoscopy, showed no evidence of internal ocular 
inflammation or pupillary abnormalities. 

During examination of the right globe under the 
slit-lamp biomicroscope, we saw a white, mobile 
organism moving rapidly across the cornea; it 
moved away from thé beam of the slit lamp into the 
fornices. Because of the organism’s rapid move- 
ment, it had to be isolated without magnification; it 
was removed with jewelers’ forceps and placed in 
normal saline. A second organism may have been 
present, but could not be found despite double 
eversion of the eyelids and topical cocaine anesthe- 
sia. 

The patient was treated with 0.25% physostig- 
mine ophthalmic ointment alternately with a combi- 
nation of polymyxin B, bacitracin, and neomycin 
with hydrocortisone every hour. A repeat examina- 
tion eight hours after the initial examination re- 
vealed no evidence of the organism. 

The patient was examined 24 hours later at the 
University Hospital. The examination revealed 
moderate follicular hypertrophy, but no evidence of 
the organism internally or. externally, and no evi- 
dence of ocular inflammation. A Giemsa smear of 
the conjunctiva in the right eye showed many eosin- 
ophils, but none were found on scrapings of the left 
palpebral conjunctiva. Gram stain of the conjunctiva 
showed a few gram-negative rods, but bacteriologic 
cultures revealed rare Staphylococcus epidermidis. 
Viral cultures were negative. The physostigmine 
ointment and corticosteroid antibiotic ointment 
were continued for one week. We did repeat Giemsa 
smears over the next two months. Each progressive 
stain had fewer and fewer eosinophils, and the 
patient had a concurrent decrease in the follicular 
response. A complete examination two months after 
the initial episode failed to show any ocular abnor- 
malities externally or internally. The isolated organ- 
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ism was identified as Estrus ovis, the larval form of 
the sheep nasal bot fly. The specimen was fixed in 
10% buffered formalin, stained, placed in gelatin 
under a glass slide, and examined with light micros- 
copy. Later, the glycerin jelly was dissolved at 45°C 
on a warm plate and the larva was removed and 
placed into 0.1M phosphate buffer at 45°C for five 
minutes. The specimen was then fixed with 2.5% 
glutaraldehyde and 0.1M phosphate buffer for one- 
half hour. The specimen was ultrasonically cleaned 
for one minute. It was then dehydrated in a graded 
series of alcohol, and critical point processed, 
mounted on aluminum studs, coated with 60:40 
mixture of gold palladium, and examined in a scan- 
ning electron microscopy at 20 kV. 





Fig. 1 (Hennessy, Sherill, and Binder). Light 
micrograph of formalin fixed sheep bot fly larva, 
Estrus ovis, (X40). 
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RESULTS 


The yellowish-white larva was less 
than 0.5 cm in length and between 0.1 cm 
and 0.2 em in width. When examingd 
with the light microscope at x40 magnifi- 
cation (Fig. 1), its structural details were 
clearly visible. The external surface was 
lined with rows of small spines, which 
were more clearly seen on scanning elec- 
tron microscopy (Fig. 2). The larva could 
be identified as E. ovis by the large, black, 
oral heoks connected to an internal 
cephalopharyngeal skeleton (Fig. 1). 


DISCUSSION 


Human ophthalmomyiasis is classified 
as ophthalmomyiasis externa when the 
parasite is present in the conjunctiva, and 
as ophthalmomyiasis interna when the 
larva is present within the globe? or or- 
bit.8 The symptoms of ophthalmomyiasis 
externa (conjunctival myiasis) are similar 





Fig. 2 (Hennessy, Sherill, and Binder). Scanning 
electron micrograph of head of sheep bot fly larva, 
Estrus ovis, (x500). 


che” fe 7 
Aa o. 


Oe oe 


= 
* 


ee he 


— 
ees 


— 
Lae 


a ia aa Maa 


804 AMERICAN JOURNAL OF OPHTHALMOLOGY 


to those of an acute catarrhal conjunctivi- 
tis. The patient complains of a foreign 
body sensation, burning, itehing and 
photophobia with associated epiphora. 


" THe eyelids are edematous, and there may 


be an associated conjunctival pseudo- 
membrane. The conjunctiva is markedly 
injected and the organism may be seen 
crawling along the conjunctiva; it usually 
avoids the bright light of the slit-lamp 
beam. Because the maggot appears to 
move rapidly under magnification, and 
because of its powerful hooklets which 
grab the conjunctiva (Figs. 1 and 2), the 
organism is usually difficult to remove.} 
Because the larvae are capable of boring 
through the ocular coats into the eye and 
orbit, predisposing the patient to severe 
ocular inflammation and possible en- 
dophthalmitis, it is imperative to remove 
the organism as promptly as possible. 
Treatment consists of slowing down the 
organism with a topical anesthetic such as 
cocaine, or an anticholinesterase agent, or 
both, followed by forceps removal. The 
patient is then treated symptomatically. 

Identification of the larva may be a 
chore. We recommend placing the larva 
in water initially, and later fixing it in 
70% ethyl alcohol, or 10% formalin,’ or 
2.5% glutaraldehyde for scanning elec- 
tron microscopy. 

In ophthalmomyiasis interna, the orbit 
and globe are invaded by the boring lar- 
vae; they enter the anterior chamber, pos- 
terior chamber, or the subretinal space, 
producing ocular inflammation and other 
complications. Migration of the larvae 
through the subretinal space has been 
reported to produce characteristic sub- 
retinal tracks in the retinal pigment epi- 
thelium whicheare believed to be pathog- 


. nomonic for subretinal ophthalmomyia- 


sis.? Symptoms of internal ophthalmomy- 


_-iasis are related to the part of the globe 


involved and the amount of inflammation 
present. Treatment of internal ophthal- 
momyiasis includes observation, anti- 
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inflammatory agents, and, on occasion, 
photocoagulation.’ 

The fly larvae responsible for ophthal- 
momyiasis require living host tissue for 
completion of their life cycles. Although 
the usual hosts are cattle, sheep, horse 
and deer, man and dogs may serve as 
accidental hosts. In man, the larvae are 
usually introduced into the eye by adult 
flies or other vectors, such as mosquitos. 
The adult female fly may eject a jet of 
larvae while hovering near the eye, with- 
out striking the eye directly.!° Larval- 
contaminated water contacting the eye 
may also produce ophthalmomyiasis. The 
sheep bot fly (E. ovis) most commonly 
causes ophthalmomyiasis externa, while 
the cattle bot fly (Hypoderma bovis) is 
most frequently associated with ophthal- 
momyiasis interna.!! Our patient was in- 
fected with the larva while on Catalina 
Island where conjunctivitis caused by E. 
ovis has been reported, especially during 
the summer period.!2 The larvae can re- 
main in the external eye for up to ten 
days, but they cannot survive without 
penetrating the globe.” Thus, it is impor- 
tant to remove the external larvae before 
they penetrate the globe and orbit, and 
cause complications. 


SUMMARY 


External ophthalmomyiasis occurred in 
a 16-year-old white girl who was infected 
on Catalina Island, an endemic area for 
the sheep bot fly. With the patient under 
topical anesthesia, we isolated the larva, 
Estrus ovis, removed it with jewelers’ 
forceps, and examined it with light and 
scanning electron microscopy. The pa- 
tient responded well to a treatment regi- 
men of corticosteroids and antibiotics. 
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OPHTHALMIC MINIATURE 


In my early years there was hardly any synthetic material used in 


the making of spectacles. Nickel (for Hospital Patients), GF, Gold, 


Stainless-steel, Horn, and Tortoise-shell. Very little stock was car- 
ried at the premises or at the factory, one relied on one’s ruler and 
each order was made up to individual requirements. 

When the job was received back from the works it was carefully 
checked both to lenses and measurements, then it was customary to 
mark up the lenses with Indian ink and to sead them by hand ina 
special box to the oculist for his verification, sometimes they were 
rejected, usually if the lenses were deemed thicker than necessary, 
or on a matter of centering, we would then keep them on the shelf 
for two or three days and send them in again with adjusted lens 
markings and they would come back verified. To the dispenser the 
ophthalmic surgeon was up to the last war a kind of god, and it was a 
wonder that he could survive in the same air as ordinary mortals. 

C. T. Westerbrook, The Dispensing Optician 
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PITYROSPORUM SPECIES ASSOCIATED WITH DACRYOLITHS 
IN OBSTRUCTIVE DACRYOCYSTITIS 


J. REIMER WOLTER, M.D. 


° : Ann Arbor, Michigan 


h. 


Fungus infection is frequently associat- 
ed with dacryoliths in the lacrimal sac.173 
It is not clear whether the dacryoliths 
result from chronic fungus dacryocystitis 
or whether the fungi develop secondarily 
in the stagnant fluids of an obstructed 
lacrimal sac incidentally containing a 
dacryolith.*5 A recent study showed that 
obstructive dacryoliths in some cases 
show no evidence of fungi or any other 
infectious agent.® 

Candida albicans is the fungus most 
commonly associated with stone forma- 
tion.!~> Numerous other kinds of fungi 
have reportedly caused dacrvyocystitis, 
but in most such cases the fungi occurred 
in the absence of dacryoliths. Sporotri- 
chosis, rhinosporidiosis, cryptococcosis, 
aspergillosis, cephalosporiosis, actinomy- 
cosis, and trichophytosis have been diag- 
nosed in this situation.4 

I report herein the occurrence of Pityro- 
sporum species in association with ob- 
structive dacryoliths in an otherwise 
healthy patient. 


CASE REPORT 


This 54-year-old white woman has been seen 
frequently since June 1973 for chronic follicular 
conjunctivitis. This conjunctivitis was associated 
with more generalized allergies that worsened in 
summer. I prescribed different eyedrops containing 
mild corticosteroids, decongestants, and antibiotics 
to relieve the symptoms of the conjunctivitis, but 
this was never totally cured. In the spring of 1975 
the right eye gave trouble with tearing. Along with 
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the irritation and tearing of the eyes, the patient had 
a long history of difficulties with breathing through 
the right side of her nose. The patient did not have 
any signs of seborrheic dermatitis or blepharitis. 
On Nov. 3, 1975, the patient complained of much 
secretion from the right eye in addition to the earlier ` 


problems. I found that pus could be expressed from 


the right lacrimal sac. Irrigation through the right 
lower lacrimal punctum resulted in backflow of pus 
through the upper and lower canaliculi, but irriga- 
tion into the nose was impossible. 

Treatment with different types of eyedrops, re- 
peated attempts at irrigation, and one attempt at 
probing did not improve the situation. The tearing 
and secretion of pus continued, as did the difficul- 
thes of breathing through the right side of the nose. A 
dacryocystogram was remarkable in that it was im- 
possible to obtain good filling of the obviously 
enlarged right lacrimal sac, but it clearly demon- 
strated complete obstruction of the right nasolacri- 
mal duct directly below the lacrimal sac. 

On Dec. 2, 1975, the patient was admitted to the 
hospital for surgery. Family history was noncon- 
tributory for diabetes mellitus and other inherited 
diseases. The patient’s history revealed chronic si- 
nusitis and nasal obstruction, as well as seasonal 
allergies; she smoked about two packs of cigarettes 
a day. Laboratory test results revealed a slightly 
elevated blood cholesterol, mild hypertension, and 
a deviation of the nasal septum to the right. No evi- 
dence for diabetes mellitus or any generalized infec- 
tious diseases was found. On Dec. 3, 1975, I per- 
formed an external dacryocystorhinostomy, and an 
otorhinolaryngologist did a submucous resection 
of the nasal septum and inferior turbinates during 
the same anesthesia. The enlarged right lacrimal 
sac was exposed by a skin incision 3 mm medial to 
the inner canthus. An opening measuring about 10 
mm in diameter was chiseled in the bone that sepa- 
rates the nasal mucosa from the lacrimal sac, and the 
mucosa was cut in the form of an H. Next, the large 
lacrimal sac was mobilized and opened vertically on 
its nasal aspect. 

A dacryolith measuring 12 x 10 x 7 mm was 
found in the lacrimal sac, along with a smaller 
dacryolith measuring about 5 x 2 x 2 mm (Fig. 1). 
Both of these stones were grayish-white and brittle. 
Pus and mucus filled the remainder of the enlarged 
sac. The stones were removed and the operation was 
concluded successfully. 

An uncomplicated postoperative course included 
cessation of abnormal tearing of the right eye. Irriga- 
tion was easily possible through the inferior lacri- 
mal punctum into the nose. The patient was last 
examined on Oct. 24, 1976; the surgically created 
outflow system was functioning well and the con- 
junctivitis had healed. 
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Fig. 1 (Wolter). The two dacryoliths of this case 
(x6). 


RESULTS 


The surgically removed dacryoliths 
were brittle and required decalcification 
before they could be sectioned. The sec- 
tions showed the dacryoliths to be of 
lamellar composition; they contained 
many irregular spaces giving them the 
basic structure of a coarse sponge (Fig. 2). 
The spaces were filled with remnants of 
pus, thus explaining the peculiar filling 
pattern observed in the dacryocystogram. 

Special stains with methenamine silver 





Fig. 2 (Wolter). Low-power view of across section 
of the larger of the two dacryoliths revealing its 
coarse sponge-like structure and lamellar composi- 
tion of the dense parts. Decalcification, paraffin 
section (hematoxylin and eosin, X25). 


PITYROSPORUM IN DACRYOCYSTITIS 807 


py 


A 
i say Se i 
Sit 
t 
Š 
` `- oe 
ae 





- A J” 
_ = f > .. EE i>a, A 
+, d ~ A of’ * b * 
i = tt’ a - , “Ae my 2» . yi 


Fig. 3 (Wolter). Marginal portion of a section of 
the cast in the present case showing clusters of 
small, round fungi (arrows). The sponge-like struc- 
ture of the cast is apparent in the lower right. 
Decalcification, paraffin section (methenamine sil- 
ver stain, X300). 


were positive for fungi. Clusters of round 
and relatively small, yeast-like forms of 
the fungus were found all through both 
dacryoliths (Fig. 3). Some of these cells 
exhibited double-budding (Fig. 4). Addi- 
tionally, true hyphae were observed in 





Fig. 4 (Wolter), A small cluster of fungi exhibiting 
double-budding and short mycelial formations typi- 
cal of Pitwrosporum. The lamellar structure of the , 
substanee of the cast caused by sedimentation is 
visible in the background. Decalcification, paraffin 
section, (kematoxylin and eosin and methenamine 
silver stain, X800). 
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Fig. 5 (Wolter). Three portions of fungal hyphae 
(arrows) extending from a cluster of yeast (upper 
left) into the lacrimal cast of the present patient. 
Decalcification, (methenamine silver stain, x800). 


many places (Fig. 5). Because of their 
size, arrangement in clusters, double- 
budding, and the formation of mycelial 
elements, the fungi found in these dacry- 
oliths were classified as Pityrosporum 
species, probably P. orbiculare, a normal 
skin resident that becomes pathogenic 
when it transforms into a filamentous 
form in tissue.’ P. orbiculare is difficult to 
culture and is considered identical with 
the organism Malassezia furfur, the etio- 
logic agent of tinea versicolor. 


DISCUSSION 


Pityrosporum orbiculare is a normal 
inhabitant of the skin that may become 
pathogenic when it changes from a yeast 
to a filamentous habitat. In this form it is 
responsible for tinea versicolor, a mild 
chronic disease characterized by slightly 
scaling, discolored patches on the upper 


trunk and neck.8 


In its harmless yeast form Pityro- 


.sporum is a common inhabitant of the 


eyelids. Some ophthalmic microbiolo- 
gists suspect Pityrosporum as the etiolo- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


DECEMBER, 1977 


gic agent of seborrheic blepharitis.9!° But 
Pityrosporum has also been found on 
normal eyelids,!! and there is no definite 
proof of a causative association between 
P. orbiculare and seborrheic blepharitis.12 
However, the presence of Pityrosporum 
on the eyelids is at least irritating." 

Ophthalmic surgeons should investi- 
gate all dacryoliths removed during 
dacryocystorhinostomy for fungi. The 
flora of opportunistic fungi on the skin, as 
well as in the respiratory, intestinal, and 
genitourinary tracts is constantly chang- 
ing. Some of these fungi may become 
pathogenic under certain conditions; a 
better understanding of the role of fungi 
in the formation of dacryoliths would 
improve prevention and treatment of this 
type of obstructive lacrimal disease. 


SUMMARY 


Two dacryoliths removed from the ob- 
structed and enlarged lacrimal sac of a 
54-year-old woman during dacryocysto- 
rhinostomy were found to contain fila- 
mentous forms consistent with Pityro- 
sporum orbiculare. To my knowledge, 
this fungus has not been observed before 
in a dacryolith or in dacryocystitis. 
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OPHTHALMIC MINIATURE 


Disaster followed disaster. Mr. Pollock, presented with an easy 
chance of a run-out, instead of a lobbing the ball to the wicket- 
keeper, had another reversion to his college Cays and flung it with 
appalling velocity at the unfortunate rate-collector and hit him in 
the small of the back, shouting triumphantly as he did so, “Rah, rah, 
rah!” Mr. Livingstone, good club player, missed two easy catches 
off successive balls. A black spot happened to cross the eyé of the 
ancient umpire just as the baker put all his feet and legs and pads in 
front of a perfectly straight ball, and, as he plaintively remarked over 
and over again, he had to give the batsman the benefit of the doubt, 
hadn’t he? It wasn’t as if it was his fault that a black spot had crossed 
his eye just at that moment. 

A. G. Macdonnell, Enghand, Their England 
Maemillan and Co., 1933 
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; THE EFFECT OF FIBRINOLYTIC INHIBITION IN THE RESOLUTION 


` 


OF EXPERIMENTAL VITREOUS HEMORRHAGE 


* J. V. FORRESTER, F.R.C.S.,,W. EDGAR, B.Sc., C. R. M. PRENTICE, M.D., 
C. D. FORBES, M.D., AND J. WILLIAMSON, M.D. 
Glasgow, Scotland 


The pathophysiology of experimental 
vitreous hemorrhage has been studied by 
several investigators. Following initial 
clot formation,'? a gradual process of 
concurrent hemolysis*# and fibrinolysis4 
takes place, accompanied by the develop- 
ment of vitreous strands*® and a mild to 
moderate cellular response.7~® During 
this process, extensive destruction of the 
vitreous architecture, collapse of the fibril 
structure, and condensation of the vitre- 
ous collagen occur.!® Several studies re- 
ported fibrous organization,!!12 mainly in 
the form of epiretinal membranes; others 
noted the absence of connective tissue 
formation within the vitreous.!*14 As a 
rule, however, the process of clot resolu- 
tion is slow; many weeks elapse before 
the vitreous becomes clear in the rabbit, 
and the vitreous clot in humans may fail 
to clear at all. The normal indammatory 
response to extravascular blood deposits 
appears inadequate within the vitreous, 
but the factors that may account for this 
are not known. 

We directed our investigations toward 
the fibrin components of the vitreous clot. 
We illustrated that tissue plasminogen 
activator activity is low within normal 
vitreous,'® and that fibrinolysis proceeds 
at a slow rate within vitreous hemorrhag- 
es.4 Therefore, we studied the possibility 
that poor resolution of vitreous clots may 
be related to the inadequate tissue fibri- 
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nolytic activity. This report describes the 
effect of complete fibrinolytic inhibition 
on experimental vitreous hemorrhages in 


the rabbit. 


MATERIAL AND METHODS 


New Zealand white rabbits, weighing 
3 to 4 kg each, received 0.5 g of 4- 
amino-methyl-cyclohexane-carbonic acid 
(AMCHA) in their drinking water daily. 
In preliminary experiments, this dose of 
AMCHA completely suppressed the fibri- 
nolytic activity of normal rabbit vitreous, 
when tested by the fibrin plate assay of 
Nillson and Olow.!® We used 14 test 
animals and 16 untreated controls. 

The induction of vitreous hemorrhages 
has been described in detail previously4: 
200 ul of autologous whole blood was 
injected into the midvitreous after the 
globe had been softened by the with- 
drawal of 150 ul of aqueous humor. The 
anterior chamber reformed within two 
hours of the operation; a transient uveitis 
was present in most animals for 24 to 48 
hours. The rate of clearance of the vitre- 
ous hemorrhage was monitored at weekly 
intervals by direct and indirect ophthal- 
moscopy. Animals were killed at various 
stages and the globes were enucleated 
immediately and transported to the labo- 
ratory on ice. 

The globe was frozen in acetone-CO. 
(—60°C to —40°C) for 60 seconds, and the 
solid vitreous was removed with the aid 
of a dissecting microscope, thawed, and 
centrifuged at x 200 g for five minutes. 
Ten microliters of aprotinin (Trasylol) 
(10,000 units per milliliter) and 10 National 
Institutes of Health units of bovine 
thrombin (100 units per milliliter) were 
added to the supernates, which were re- 
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centrifuged at X 1750 g for 15 minutes and 
stored at —20°C. The solid vitreous clot 
was washed for 24 hours in 0.85% saline. 

We used 7.5% acrylamide gel, according 
to the method of Weber and Osborne,*” 
to detect fibrin by polyacrylamide gel 
electrophoresis in sodium dodecyl sul- 
phate. Densitometric scanning of the gels 
at 600 nm with a spectrophotometer was 
performed to estimate the quantity of 
fibrin by comparing the y dimer peak 
heights with known concentrations of 
cross-linked rabbit fibrin. 

The radial immunodiffusion technique 
of Mancini, Carbonera, and Hergmans’® 
was used to detect fibrin degradation 
products in the supernates from the vitre- 
ous extracts. Anti-rabbit fibrinogen serum 
was incorporated in the 1% agar support 
at a concentration of 0.4%. Known con- 
centrations of rabbit fibrinogen served as 
standards. 

Two eyes from the AMCHA-treated 
rabbits were prepared for histology after 
36 weeks of observation. The globes were 
fixed in phosphate-buffered glutaralde- 
hyde, embedded in paraffin; and stained 
with hematoxylin and eosin, PAS reagent, 
Van Gieson’s stain, and Mallory s PTAH 
for the detection of fibrin. 


RESULTS 


Various reports have described the oph- 
thalmoscopic appearances of vitreous 
hemorrhage in the rabbit.4%1%™ In this 


TABLE 1 


OPHTHALMOSCOPIC GRADING OF 
VITREOUS HEMORRHAGE RESOLUTION 
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Stage 1. Completely opaque vitreous 

Stage 2. Slight increase in red reflex, no fundus 
detail visible, vitreous strands appa- 
rent 

Stage 3. Patches of fundus visible between dis- 
crete vitreous opacities 

Stage 4. Central vitreous clear; a few, small residu- 
al opacities present 

Stage 5. Clear vitreous 
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study, all nine surviving control rabbits 
had reached Stage 4 (Table 1) and three 
reached Stage 5, 12 weeks after induction 
of the hemorrhage (Fig. 1). In contrast, 
none of the eight AMCHA-treated rabbits 
permitted to survive to 12 weeks had 
progressed further than Stage 2; and after 
30 weeks, five of six surviving rabbits had 
reached only Stage 3 (Fig. 1). After 36 
weeks of observation, histological exami- 
nation of the vitreous opacities in two 
AMCHaA-treated rabbits revealed the 
presence of clumps of intact red blood 
cells (Fig. 2) associated with a few large 
macrophages, and surrounded by colla- 
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Fig. 1 (Forrester and associates). The vitreous, 
clearance rate is significantly reduced in the , 


AMCH treated group. Each bar represents one 
rabbit. The various shades represent the stages of 


resolution of the hemorrhage. The top of each bar- 


indicates the time of killing of each rabbit. Control 
rabbits killed before 12 weeks are excluded from the 
figure. 


ee Soe 


a 
- 


a 


T 
wot gad 
uy 
F 
us 
. 


+í : 
é 4 EF 
‘ 


i 


4 


pearance of vitreous opacity from AMCHA-treated 


Fig. 2 (Fo antar and associates). Histological ap- 





rabbit after 36 weeks. Numerous intact red blood 
cells are present. Several abnormal forms of erythro- 
cytes are also visible. a 


y 


gen. Electron microscopic examinations 


of this collagen showed it to be endoge- 
nous . vitreous collagen by its atypical 
banding pattern (unpublished data). 


; a Analyses of gel patterns from extracts of 
© vitreous clots in normal rabbits have 


shown that no fibrin is present within the 
_ vitreous after five weeks.4 In this study, 
the presence of strongly cross-linked fi- 


brin was observed within the vitreous of 


AMCHA-treated rabbits for up to six 


-= weeks, as shown by the B and yy dimer 
bands (Fig. 3) with no evidence of a or yi 
chains present. After six weeks, densito- 
metric scanning of the gels failed to de- 


tect fibrin within the vitreous, in spite of 
considerable clot debris still present at 
this stage (Table 2). However, strong gel 
= bands representing hemoglobin,4 


. the persistence of numerous intact red 
blood cells within this material. In un- 
treated rabbits, these bands mostly disap- 
- peared by 12 to 16 weeks.4 

While fibrin degradation products at 
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Fig. 3 (Forrester and beanie Pky ei lates 
gel electrophoresis of vitreous clot extracts from 
AMCHA-treated rabbits: (a) Typical cross-linked 
rabbit fibrin from plasma, showing prominent B 
monomer and yy dimer bands. coe ws eee of a 
chain present indicate incomplete cross-linking of 
fibrin. (b) and (c) Strongly cross-linked. “sce in 
vitreous clot extracts is shown by the presence of B 
monomer and yy dimer bands. No a or y monomer 
chains were visible. (d) to (g) No fibrin bands were 
present in vitreous after six weeks. (b) Four weeks: 
(c) six weeks; (d) eight weeks; (e) ten weeks; (f) 20 
weeks; and (g) 40 weeks. Hemoglobin bands persist 
for up to 40 weeks of observation, indicating the 
presence of significant numbers of intact red blood 
cells for the duration of the experiment. 
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low concentration (8 to 20 ug/ml) were 
detected in control rabbit vitreous hemor- 
rhage for up to 12 weeks, no fibrin degra- 
dation products were detected in vitreous 
clots from AMCHA-treated rabbits at any 
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TABLE 2 
MEASUREMENT OF FIBRIN IN 
CONTROL GROUP AND TREATED GROUP 
Duration of 
Vitreous Hemorrhage Control AMCHA-tested 
(wks) (mg/ml) (mg/ml) 
l 0.150 not tested 
4 0.010 0.059 
6 a 0.040 
8 sre. ured, 
12 —— mais 
20 P TENA: LS. 
40 Soman ae 


stage up to 36 weeks (Table 3). The limit 
of sensitivity of the test was 1 pg/ml. 


DISCUSSION 


Fibrin deposits in the tissues are nor- 
mally removed by activation of the fibri- 
nolytic system,!® which converts solid 
fibrin into soluble peptides, namely fibrin 
degradation products.” In the present 
study, inhibition of rabbit vitreous fibri- 
nolytic activity produced a slight but 
probably not significant delay in the re- 
moval of fibrin from the vitreous (Table 
2). However, the absence of fibrin degra- 
dation products within the supernatant 
vitreous extract from the AMCHA-treated 
rabbits (Table 3) confirms the inhibition 
of extracellular pathway for fibrinolysis, 


TABLE 3 


MEASUREMENT OF FIBRIN DEGRADATION PROD- 
UCTS IN CONTROL GROUP AND TREATED GROUP 








Duration of 





Vitreous Hemorrhage Control AMCHA-tested 

(wks) (ug/ml) (ug/ml) 

l 20 — 

4 8 — 

6 14 — 

8 10 — 

12 . 8 —— 

20 ——— ——— 

40 —— ——— 
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and suggests the removal of vitreous clot 

fibrin by mechanisms other than the 

plasminogen-plasmin system, such as di- 

rect macrophage activity.”! Paradoxically, 

there was a significant delay in the rate of « 
clearance of the vitreous opacity (Fig. 1) 

in the AMCHA-treated rabbits as com- 

pared to that in the untreated controls. 

Both histological (Fig. 2) and biochemi- 

cal (Fig. 3) analyses of the vitreous 

showed that a large proportion of this 

visible blood mass was composed of in- 

tact red blood cells. Since red blood cells 

within the vitreous are generally removed 4 
by macrophage endocytosis,”*?? the per- yi 
sistence of vitreous red blood cells sug- a 
gests that either the phagocytic ability of 4 
the incoming macrophages was impaired, 
or that the cellular response within the 
vitreous was diminished. Many endoge- 
nous agents enhance leukocyte migration ) 
toward foci of inflammation,?* including 
fibrin degradation products.?®?6 Hence, 
the absence of fibrin degradation prod- 
ucts in the AMCHA-treated rabbits may 
have cøntributed to a reduced cellular 
response within the vitreous. Indeed, the 
poor resolution of vitreous hemorrhages 
in general may be caused by a low level of 
chemotactic factors. In vitro studies have 
shown that maximum chemotactic effect 
was produced by fibrin degradation prod- 
ucts at a concentration of 100 to 300 
ug/ml.?5 In untreated rabbit vitreous 
hemorrhages, we found that fibrin degra- 
dation product levels are much lower (6 to 
20 ug/ml; Table 3). In preliminary experi- 
ments we also found that rabbit vitreous 
hemorrhages treated with intravitreal uro- 
kinase, a plasminogen activator enzyme, 
generated fibrin degradation product 
levels of over 400 ug/ml and were associ- 
ated with a significantly more rapid rate R 
of vitreous clearance than saline-treated * — 
controls (unpublished data). Therefore, 
indirect evidence suggests that low levels’. | 
of vitreous fibrinolytic activity may be 
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partly responsible for the poor rate of 
clearance of vitreous hemorrhage. 


; SUMMARY 


Complete inhibition of vitreous fibri- 
nolyticactivity with4-amino-methylcyclo- 
hexane carbonic acid was associated with 
significantly delayed resolution of vitre- 
ous hemorrhages in rabbits. However, 
polyacrylamide gel electrophoresis indi- 
cated but a slight delay in the removal of 
the fibrin component of vitreous clots, 
and most of the residual vitreous opacity 
comprised intact red blood cells. Fibrin 
degradation products may act as chemo- 
tactic agents, promoting the removal of 
red blood cells by leukocytes; hence, their 
absence in treated rabbits might explain 
in part the delayed red blood cell clear- 
ance. 
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ENDOPHTHALMITIS AFTER PARS PLANA VITRECTOMY 


GEORGE W. BLANKENSHIP, M.D. 
Miami, Florida $ 


Between April 1970 and June 1977, ap- 
proximately 1,500 pars plana vitrectom- 
ies were performed here. Only three cases 
developed endophthalmitis as an oper- 
ative complication. I report herein the 
clinical findings and courses of these 
three cases. 


CASE REPORTS 


Case 1—This 36-year-old diabetic man was first 
examined here on Aug. 5, 1974. He had a history of 
vitreous hemorrhaging in both eyes; visual acuity in 
the right eye had been stable at light perception for a 
year. Examination of the right eye revealed a visual 
acuity of light projection, applanation pressure of 12 
mm Hg; slit-lamp examination of the anterior seg- 
ment showed some cortical lens opacities. The right 
fundus was obscured by dense, yellowish vitreous 
hemorrhage. The left eye had visual acuity of 6/12 
(20/40), disk neovascularization, and vitreous hem- 
orrhage, which prevented photocoagulation. 

A pars plana vitrectomy was recommended for the 
right eye because of the long duration of severe 
visual loss and the poor prognosis for maintaining 
functional vision in the left eye. 

A pars plana vitrectomy was performed on the 
right eye on Aug. 9, 1974. Initially, 20 mg of 
gentamicin was injected into the orbit. To obtain 
adequate intraocular visualization, the central cor- 
neal epithelium was removed by scraping and 
the lens was removed with the vitrectomy instru- 
ment.! A two-instrument technique! was used to 
remove the opaque vitreous, wash out a large preret- 
inal hemorrhage, and sever the peripheral vitreous 
connections from the proliferans that had developed 
from the disk and posterior fundus. The procedure 
lasted 21/2 hours, and no complications occurred. A 
sterile soft contact lens was applied to the cornea 
after the operation to encourage re-epithelialization. 

Clinical findings on the first postoperative day 
were typical for the operative procedure and includ- 
ed minor orbital discomfort and minor anterior 
chamber and vitreous cavity flare. However, there 
were two disciform 1 x l-mm subepithelial corneal 
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infiltrates, so the soft lens was removed. On the, 
second postoperative day, a l-mm inferior hypopy- 
on had also developed. Because of the hypopyon, 
cultures and smears of the eyelid margins, corneal 
infiltrates, anterior chamber, and vitreous cavity 
were taken by using a sterile technique in the 
operating room. The culture media consisted of 
blood and Sabouraud’s agar, and thioglycolate 
broth. An additional 20 mg of gentamicin was inject- 
ed into the orbit. Gram and Giemsa stains of smears 
failed to shew any organisms, and topical predni- 
sone 1% drcps every two hours were started. 

No growt appeared on any of the culture media 
after 48 hours. The eye remained comfortable, with 
visual acuity of light projection, and the inferior 
hypopyon remained unchanged on the fourth, fifth, 
and s:xth pestoperative days. Orbital injections of 20 
mg of gentamicin were repeated daily; and 40 mg of 
triamcinolcne was also given on the fifth postopera- 
tive day. based on the assumption that this was a 
sterile intraocular reaction. 

On the seventh postoperative day, the eye was 
painful, ard visual acuity decreased to light percep- 
tion. The orbit was markedly congested, proptosis 
was present, and the hypopyon had increased to 5 
mm. Another culture of the anterior chamber was 
mace on fhe same media, and intravenous cephalo- 
thir, 500 mg every six hours, was begun, Topical 
bacitracin drops were applied hourly, and predni- 
sone 1% drops were increased to hourly administra- 
tion. . 

On the culture from the anterior chamber there 
was a heavy growth of Staphylococcus aureus with- 
in 12 hcurs. On the eighth postoperative day, the 
intravenous cephalothin was replaced with 1 g of 
intravenous oxacillin every six hours. Oral chloram- 
pkenaccl, 500 mg every six hours, was also started. 
Visual acuity decreased to no light perception on the 
ninth pestoperative day, the globe was greatly prop- 
totic, and the anterior chamber was filled with pus. 
The oxacillin and chloramphenacol were replaced 
with irtravenous methicillin, 1 g every six hours, 
and topical medications were discontinued. 

The 5. aureus was sensitive to penicillin, gentami- 
cin, and cephalothin. For the next week (postopera- 
tive davs 10 through 17), the intravenous methicillin 
was continued, and the orbital inflammation gradu- 
ally subsided. On postoperative day 18, the patient 
was dscharged on a regimen of oral oxacillin, 500 
mg every six hours. After two weeks, all eye medica- 
tions were discontinued, but the eye slowly became 
phthisical. 

Case 2—This 61-year-old woman returned here on 
April 5, 1976. She had been seen before for bilateral 
vitreitis of unknown cause, and treated with topical, 


oral, and intermittent subtenon’s injections of corti-. 


costeroids. The left eye had a visual acuity of light 
projection, applanation pressure of 22 mg Hg; slit- 
lamp examination revealed a grayish pigmentation 
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on ‘the corneal endothelial surface and moderate 
posterior subcapsular lens changes. The left vitreous 
was opaque, preventing fundus examination but 
ultrasonography revealed the retina was attached. 
The right eye was identical, but had a visual acuity 
of hand movements. Although a specific cause for 
the vitreous opacities was not found, presumably 
removing them by pars plana vitrectomy would 
improve function. 

On April 8, 1976, I used a two-instrument tech- 
nique! to perform the procedure on the left eye; I 
combined vitrectomy with lens removal through the 
pars plana with ultrasound fragmentation.? I made 
an orbital injection of 20 mg of gentamicin as the 
procedure began, and 40 mg of triamcinolone as it 
ended. The procedure lasted two hours and 50 
minutes, and no complications occurred. 

Findings during the first three postoperative days 
were typical for the procedure, and consisted of 
minor orbital discomfort, visual acuity of good light 
projection, and moderate amounts of anterior cham- 
ber and vitreous cavity flare and cells that obscured 
fundus details, but permitted a good red reflex. 

On the fourth postoperative day, the patient com- 
plained of increased orbital pain. An examination 
revealed a small hypopyon, increased flare and cells 
in the vitreous cavity, and fibrinous membranes 
obscuring the fundus reflex. The patient was re- 
turned to the operating room where cultures from 
the anterior chamber and vitreous cavity were 
placed on blood, chocolate, and Sabouraud’s agar, 
and thioglycolate broth. The vitrectomy instrument 
inserted through the corneoscleral limbus removed 
these newly formed anterior vitreous cavity fibri- 
nous membranes. At the end of the procedure, 0.1 
mg of gentamicin and 0.25 mg of cephaloridine were 
injected into the vitreous cavity, and 20 mg of 
gentamicin and 40 mg of triamcinolone were inject- 
ed into the orbit. Gram and Giemsa stains of the 
specimens failed to show any organisms. 

During the fifth and sixth postoperative days, the 
patient's orbital pain increased, but she maintained 
light projection visual acuity. The orbit became 
more congested, and a fibrin cloth replaced the 
hypopyon, thus obscuring all details behind the 
anterior chamber. Staphylococcus aureus appeared 
growing on the cultures at 24 hours, and was sensi- 
tive to cephaloridine and gentamicin. Daily orbital 
injections of 20 mg of gentamicin and 40 mg of 
triamcinolone were given, and topical gentamicin 
was given every two hours. Visual acuity decreased 
to no light perception, and the anterior chamber was 
filled with fibrin on the seventh postoperative day. 
An additional 0.3 mg of gentamicin and 0.25 mg of 
cephaloridine were injected into the anterior cham- 
ber. During the eighth through the tenth postopera- 


tive days, the daify orbital injections of 20 mg of 


gentamicin and 40 mg of triamcinolone were contin- 
ued. The orbital congestion and anterior chamber 
fibrin clot gradually cleared, but a dense hyphema 


. developed. On the llth postoperative day, the pa- 


tient was discharged. Topical gentamicin and atro- 
pine drops were prescribed, but the eye gradually 
became phthisical over the next two months. 

Case 3—This 55-year-old diabetic man returned 
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on Jan. 12, 1977, after being observed for several 
years because of vitreous hemorrhages and traction 
retinal detachments. The left eye had a visual acuity 
of hand movements at three feet, applanation pres- 
sure of 11 mm Hg; and the slit-lamp examination 
revealed an essentially normal anterior segment 
with minor posterior subcapsular lens changes. The 
left vitreous cavity was opaque with whitish blood 
obscuring all fundus details. Ultrasonography re- 
vealed a posterior traction retinal detachment. The 
right eye had had a pars plana vitrectomy six months 
before and had regained a visual acuity of 6/15 
(20/50), despite a paramacular retinal detachment. A 
vitrectomy was recommended because of the long 
duration of vitreous hemorrhage, extension of the 
retinal detachment into the macula, and a persistent 
paramacular retinal detachment of the right eye. 

A pars plana vitrectomy performed on the left eye 
on Jan. 14, 1977, required a two-instrument tech- 
nique! to circumcise the posterior proliferans that 
were producing the traction detachment from the 
peripheral vitreous base. The procedure lasted one 
hour and five minutes, and no complications oc- 
curred. Twenty milligrams of gentamicin had been 
injeeted through the lower eyelid at the start of the 
procedure. 

On the first postoperative day, the eye was com- 
fortable and had visual acuity of full light projection 
and only minor anterior chamber reaction. The 
vitreous cavity had minimal flare; the fundus was 
easily visualized because the peripheral retina had 
been reattached, but some residual posterior detach- 
ment remained. 

The eye became painful and had no light percep- 
tion on the second postoperative day. The cornea 
was Giffusely edematous and the anterior chamber 
had heavy flare with a 3-mm hypopyon. The fundus 
could not be visualized. Cultures were taken from 
the anterior chamber and vitreous cavities, and 
placed on blood, chocolate, and Sabouraud’s agar, 
and thioglycolate broth. A smear revealed gram- 
positive cocci in short chains. Because the eye had 
no light perception, 2 ml of absolute alcohol was 
injected into the retrobulbar space to reduce the 
severe orbital pain. An intravitreal cavity injection 
of 1 mg of gentamicin and 1 mg of cephaloridine 
was made, and an additional 40 mg of gentamicin 
was injected under the conjunctiva. Every six hours, 
500 mg of oxacillin was given intravenously. 

During the third and fourth postoperative days, 
the eye was comfortable and there was prominent 
chemosis of the conjunctiva and eyelids. The cul- 
tures grew alpha-hemolytic Streptococcus sensitive 
to gentamicin, cephaloridine, and penicillin. The 
oxacillin was replaced with 1.2 million units of 
intravenous penicillin every six hours, and 100 mg 
of cephaloridine was injected subconjunctivally. 

The corneal edema and anterior chamber reaction 
gradually cleared during the fifth and sixth postop- 
erative days. The lens was opaque, preventing an 
examination of the vitreous cavity and fundus. The 
intravenous penicillin was replaced with intramus- 
cular penicillin, 0.6 million units every six hours, on 
the seventh postoperative day. 

The patient was discharged on the eighth postop- 
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erative day and I prescribed 500 mg of oral penicil- 
lin, and topical 1% prednisone drops every six 
hours. The eye continued to have no light percep- 
tion, a fibrin clot filled the central portion of the 
anterior chamber, and the lens was totally opaque. 
On subsequent examinations, the findings have not 
changed, but the fibrin clot has been reabsorbed. 


DISCUSSION 


Two cases of endophthalmitis after pars 
plana vitrectomy have been reported*4 
previously. Only one report described 
the clinical features and course, which 
were similar to those of the present 
three cases. Early findings of postopera- 
tive bacterial endophthalmitis*® are eas- 
ily masked by their similarity to normal 
postoperative vitrectomy findings. How- 
ever, the previously described case and 
the three reported here have several simi- 
larities that facilitate early diagnosis. 

After pars plana vitrectomy, the pain 
and discomfort are fairly mild and easily 
controlled with mild analgesics. Howev- 
er, those patients who develop endoph- 
thalmitis have severe orbital and facial 
pain, usually beginning at the disease’s 
onset. 

Visual acuity after pars plana vitrecto- 
my may be less than preoperative acuity 
because of corneal changes, increased 
flare and cells in the media, or diffusion of 
residual vitreous blood. However, loss of 
function associated with endophthalmitis 
is more rapid and severe. 

Anterior chamber cells and flare are 
present in most eyes immediately after 
vitrectomy, but are much more pro- 
nounced when endophthalmitis devel- 
ops. The alarming, rapid development of 
a hypopyon occurred in the three cases 
reported here, as well as in that reported 
by Peyman and associates £. The removal 
of the vitreous cavity and lens creates a 
single empty intraocular cavity, and may 
account for the rapid appearance of the 
hypopyon. 

Sterile hypopyons can develop after 
intraocular surgery. Two such cases oc- 
eurred in our series of 1,500 cases. Be- 
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cause of tne infrequent occurrence of 
these sterile hypopyons, one case was 
treated prophylactically with intravitreal 
gentamicix, and cephaloridine despite 


negative cultures of the anterior chamber, 


and vitreeus cavity. The eye regained 
good visual function and an anatomical 
result. The other case of hypopyon unre- 
lated to endophthalmitis was not associat- 
ed with pain or decreased vision, and 
cleared im a few hours with topical cor- 
ticosteroids before intraocular cultures 
could be taken. 

The eyes that have developed endoph- 
thalmitis are also similar in that visual 
function could not be salvaged, despite 
what is presently described as adequate 
therapy. Two of the patients had re- 
ceived intraocular injections of gentami- 
cin and cephaloridine, and all three had 
received large doses of systemic and local 
antibietics to which the organisms were 
sensitive. 


SUMMARY 


In three cases of bacterial endophthal- 
mitis following pars plana vitrectomy the 
important diagnostic findings included 
increased orbital pain, decreased visual 
acuity, and the presence of a hypopyon. 
Despite aggressive antibiotic therapy, all 
three eyes became blind, and two pro- 
gressed rapidly to phthisis. 
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TRIFLUOROTHYMIDINE AND IDOXURIDINE 
THERAPY OF OCULAR HERPES 


° DEBORAH PAVAN-LANGSTON, M Ld, 
AND C. STEPHEN FOSTER, M.D. 
Boston, Massachusetts 


Despite the recent addition of vidarab- 
ine to the ophthalmic antiviral armamen- 
tarium, alternative therapeutic agents 
must be further developed.! A promising 
antiviral drug is trifluorothymidine (FT). 
Heidelberg, Parsons, and Remy? first syn- 
thesized F,T as an anti-cancer, antiviral 
drug by the enzymatic conversion of 5- 
trifluoromethyluricyl to trifluorothymi- 
dine. The nucleotide trifluorothymidine 
is, like idoxuridine (IDU), a thymidine 
analogue, as well as a potent reversible 
inhibitor of thymidilate synthetase, an 
enzyme that catalyzes a uridine mono- 
phosphate to a thymidine monophos- 
phate.® Because of this inhibition of thy- 
midilate synthetase, DNA synthesis is 
also inhibited.4 Trifluorothymidine also 
works. by feedback inhibition, by ET 
deoxyribose triphosphate mimicking nor- 
mal control activity of deoxythymidine 
triphosphate, and by direct incorpcration 
into virus DNA with subsequent produc- 
tion of defective progeny virus.5 

Metabolic studies® on F,T in mice re- 
vealed the compound is given as triflu- 
orothymidine, which is hydrolyzed to 
pharmacologically inactive 5-carboxy- 
uracil and 5-carboxyuridine, or both, with 
loss of inorganic fluoride. Metabolic stud- 
ies on systemic trifluorothymidine in hu- 
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mans have indicated the drug has short 
serum half-life (12 to 30 minutes).7 This, 
coupled with its systemic toxicity, pre- 
cludes the use of this drug as a systemic 
antiviral agent. Although the drug has 
proved to be nonmutagenic in most tests, 
it has been found to be teratogenic Sys- 
temically but not topically.™8 Itoi and 
associates? treated 15 rabbits with 0.1% 
IDU and eight rabbits with 1% F,T six 
times on the sixth day of gestation and 
four times daily thereafter, through the 
l8th day of gestation. Of the fetuses, 42% 
in the IDU group were either dead or 
deformed. In contrast, there were no 
anomalous fetuses in the F,T group and 
only one was stillborn. This lack of tera- 
togenicity by F,T as an ophthalmic drug 
may reflect its rapid metabolism to car- 
boxyuridine and suggests this drug may 
be safer for use in pregnant patients. 

The first studies on F,T as an antiviral 
agent revealed it was more active than 
either 5-bromo 2'-deoxyuridine, 5-iodo- 
2'-deoxyuridine, or cytosine arabinoside 
in treating herpes simplex keratitis in 
rabbit eyes.? Additionally, the drug was 
shown to be a marked inhibitor of vaccin- 
ia virus replication in HeLa cells at a 
concentration lower than any of the other 
analogues tested.!° Hyndiuk and Kauf- 
man?! studied the antiviral therapeutic 
efficacy of F,T, IDU, and 5-methy- 
lamino-2'-deoxyuridine in infectious her- 
petic keratitis in rabbits. Trifluorothymi- 
dine was significantly more effective in 
resolving the herpetic lesions than either 
of the other two drugs. 

The first double-masked'clinical study 
in 78 patients, by Wellings and associ- 
ates,'* revealed a significantly shorter 
healing time for F,T, as opposed to IDU, 
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and a lower percentage of treatment fail- 
ures. However, IDU was used in these 
studies at considerably less than the rec- 
ommended frequency of dosage. 

We compared F,T eyedrops with IDU 
eyedrops at the recommended frequency 
of treatment in a single-masked study of 
40 patients with dendritic or geographic 
keratitis; we also did an open study of F,T 
therapy in 15 similarly afflicted patients 
who had IDU or vidarabine intolerance or 
failure. Trifluorothymidine was a sterile 
0.1% ophthalmic solution containing thi- 
omerosal (0.02 mg/ml) and buffered at pH 
5.8 (acetate) (Burroughs Wellcome Co., 
NC). 


SUBJECTS AND METHODS 


The patients were selected from the 
clinics here. Diagnosis was established 
by history and clinical examination; pa- 
tients were classified by type of ulcer into 
the following groups: 

. Small dendrites, less than 4 mm?. 

. Large dendrites, greater than 4 mm?. 
. Small geographics, less than 9 mm?. 
. Large geographics, greater than 9 

mm?. 

(a) Topical corticosteroids within 
two weeks. 

(b) No topical corticosteroids 
within two weeks or no 
knowledge of previous corti- 
costeroid treatment. 

We determined the area involved by 
dendritic ulceration by measuring the 
length of the major branches and multi- 
plying by 0.1 mm. The areas of geographic 
ulceration were determined by multiply- 
ing the maximum width by the maximum 
height in millimeters. Location of the 
lesions was recorded as quadrant, cen- 
tral, or corneoscleral limbal. Stromal ker- 
atitis was evaluated by size, location, 
depth, and density on a 1 to 3+ scale of 
increasing severity. We also evaluated iri- 
tis on a 0 to 3 increasing scale of severity. 
Symptoms were graded as mild, moder- 
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ate, or severe; history of previous attacks, 
medicatiors, and atopy were noted. Ad- 
verse effects of drug therapy were evalu- 
ated by comparing them to those of the 
normal ccurse of a complicated herpetic 
disease. 

We admitted patients to the single- 
masked (physician-observer masked) 
study if ‘here was no history of treatment 
with antiviral drugs within two weeks 
and no Fistory of previous IDU hypersen- 
sitivity, toxicity, or apparent clinical re- 
sistance during previous attacks. Patients 
were ertered into the open study if they 
had been taking antiviral drugs within 
two weeks of being seen and had demon- 
strated either intolerance to either IDU or 
vidarabine or the worsening or develop- 
ment ef infectious epithelial disease dur- 
ing therapy with one of these antiviral 
drugs. 

In the single-masked study, patients 
were given either 1% F,T eyedrops every 
two hours while awake (nine instillations 
per cay) or 0.1% IDU drops every hour by 
day and every two hours during the night 
(19 mstillations per day) for 14 days. Two 
patients stopped treatment on day 10 be- 
cause their ulcers had been healed for one 
week. In the open study, patients received 
1% F,T eyedrops every two hours by day 
for up to 14 days. Patients were examined 
every two to five days during the 21-day 
observation period. Examination includ- 
ed testing of visual acuity, slit-lamp bio- 
macroscopy, and taking an interim histo- 
ry. Treatment failure was declared if the 
lesions (1) increased in size by day 4, (2) 
were worse or unchanged by day 7, (3) not 
100% re-epithelialized by day 14, or (4) 
had recurrent ulceration during the post- 
-herapy follow-up from day 14 to day 21. 
In the single-masked study any failures 


found, on breaking the code, in IDU ~ 


therapy were switched over to F,T open 
therapy. 


A nurse administrator monitored pa- 


tient compliance with the drug regimen 
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by measuring the meniscus level of re- 
maining drug in the patient’s bottle at the 
time of each examination. 


RESULTS 


Nineteen women and 21 men ranging 
in age from 9 to 77 years were entered in 
the coded study. Twenty-three patients 
received F,T, and 17 received IDU. We 
calculated the range and mean number of 
days to heal, as well as the range of mean 
initial ulcer size for each group regardless 
of corticosteroid therapy. The mean ini- 
tial ulcer size for the F,T group was 6.7 
mm? and healing occurred in a mean time 
of 5.5 days; the IDU group had a mean 
initial ulcer size of 7.2 mm? and healing 
took a mean of 5.3 days (P>.1). An analy- 
sis of successful healing vs failure to heal 
by drug group indicates a significant dif- 
ference with 22 of 23 (96%) successes in 
the F,T group and only ten of 16 (63%) 
successes for IDU (P<.05). 

A detailed breakdown of patient groups 
relative to corticosteroid usage (Table 1) 
does not provide enough material to make 
definite statements concerning cortico- 
steroids. However, one patient who re- 
ceived both IDU and corticosteroids did 
not heal, while all three of the F,T pa- 
tients receiving concomitant corticoster- 
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oids did heal. Because so few patients ` 


received corticosteroids, concomitant cor- 
ticosteroid medication does not account 
for the difference between the F,T and 
IDU in the efficacy of healing. 

Adverse reactions included drug- 
induced subjective irritation, conjunctivi- 
tis, and punctate keratitis increasing with 
drug use; incidence of adverse reactions 
did not differ between drug groups (Table 
2). Analysis of treatment failure in the 
IDU group of the coded study revealed 
one patient’s treatment failed because of 
medication intolerance, one because of 
regimen intolerance (the patient refused 
to take the drug as often as required), and 
four patients failed to heal or were worse 
by day 14. 

In the open drug study, we included 
one patient because of a past history of 
IDU failure, three because their ulcers 
healed neither on IDU nor vidarabine 
therapy, two because they developed den- 
dritic ulcerations after vidarabine-corti- 
costeroid therapy, six by transfer from the 
coded study because of failure to heal, 
and three were admitted because of their 
intolerance to IDU. The dendritic figures 
appeared during the use of vidarabine 
ointment applied twice daily as prophy- 
laxis against such ulcerations. 





TABLE 1 
CODED CLINICAL TRIALS OF F,T vs IDU 


IIIa 
Mean Initial Mean Healing 


No. Healed Ulcer Size (mm?) Time (days) 
Group No.* FT IDU F,T IDU F,T IDU 
nt SE O EN R E EE eee Bae poe a eee 
la 1/1 0 2.5 — 7.0 — 
lb 7/7 1/3 3.6 3.0 3.7 2.0 
Qa 2/2 0/1 8.2 12.0 3.0 s 
2b . 9/10 8/10 7.3 7.9 7.0 4.6 
3a 0 0 E hi da ae 
3b 1/1 1/1 9.0 4.0 4.0 14.0 


14.5 


*a designates corticosteroids; b, no corticosteroids. 
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TABLE 2 
CODED CLINICAL TRIALS OF F,T vs IDU 


Adverse Reactions IDU Failure 


FT: 2 
IDU: 2 


Drug intolerance: | 
Regimen intolerance: 1 
Failure to heal by day 14: 4 


Of the seven men and eight women 
ranging in age from 9 to 75 years, 13 
(87%) healed on F,T. The remaining two 
(13%) failed to heal: one atopic patient 
did not heal because of the development 
of a severe blepharodermatitis; in the 
other patient, the ulcer was larger by day 
11. This ulcer subsequently healed on 
full vidarabine therapy within seven 
days. The mean initial ulcer size in the 
entire success group was 5.9 mm? and the 
mean time of complete healing was 6.3 
days. Of these 15 patients, five received 
corticosteroids concomitantly. 

Uleers of the five patients receiving 
concomitant topical corticosteroids (Ta- 
ble 3), all healed, although the one geo- 
graphic ulcer on corticosteroids healed 


just within the 14-day limit. Dendritic 


ulcers treated with concomitant cortico- 
steroids healed in shorter mean time than 
the noncorticosteroid counterparts. 
Combining the open and double- 
masked data, no patients in the F,T group 
and one in the IDU group developed 


TABLE 3 
OPEN CLINICAL TRIALS OF F,T 
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stromal keratitis; two in the F,T group 
and four in the IDU group developed 
iritis after entry into the study. No F,T 
patients and no IDU patients developed 
recurrent ulcerations during the post» 
therapy period. All patients, except the 
one mentioned previously, followed the 
prescribed regimen. 

Orly 30% of the 38 viral cultures taken 
were positive, probably because they 
were taken from conjunctiva and not cor- 
neal lesions. The right eye of a patient 
with bilateral herpetic disease had active 
stromal keratitis and ulceration that had 
been resistant both to IDU and vidara- 
bine full therapy. This eye received F,T 
therapy and concomitant corticosteroids 
were maintained. The ulcers healed with- 
in ten days and the stromal keratitis was 
resclved on combined corticosteroid and 
F,T therapy within four weeks (Fig. 1). 
One patient had primary herpes as dem- 
onstrated by serial serum titers (Fig. 2). 
His diffuse corneal ulceration responded 
dramatically to F,T therapy in faur days 
without any residual anterior stromal 
haze or epithelial irregularity (Fig. 3). 
One patient had severe atopic dermatitis 
and was severely allergic to almost every 
drug or cosmetic she used (Fig. 4). She 
had had violent reactions to both IDU 
and vidarabine before taking trifluorothy- 


midine for dendritic keratitis. Within 48 _ 
hcurs she had a severe blepharodermati- | 








Mean Initial Mean Healing 





Group No.* No. Healed Ulcer Size (mm?) Time (days) 
la 2/2 KS 3.0 
lb 3/3 3.8 r 5.0 
2a 2/2 7.0 4.0 
2b 4/6 7.5 8.0 
3a R 1/1 9.0 14.0 
3b 1/4 6.0 7.0 
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tic reaction to F ¿3T and this drug was 
stopped as well. Her lesion subsequently 
healed on debridement treatment alone. 


DISCUSSION 


Although there have been clinical stud- 
ies comparing F,T with other ophthalmic 
antiviral drugs, there has been no conclu- 
sive proof of the equivalency or superiori- 
ty of F,T over both IDU and vidarabine. 
Wellings and associates!? conducted a 
double-masked clinical evaluation of F,T 
and IDU and 78 patients with dendritic or 
geographic ulceration. One percent F,T 
or 0.1% IDU was administered five times 
daily for a two-week period. Four of 40 
F,T patients and two of 38 IDU patients 
received concomitant corticosteroid ther- 
apy. Ulcers in 92% of the F,T patients 
completely re-epithelialized, whereas 
only 60% of the IDU-treated patients 
were cured (P > .005). The average initial 
ulcer size for F,T patients was 3.2 mm? 
and mean healing time was 6.3 days, 
whereas the average initial ulcer size of 
the IDU patients was 1.6 mm? and mean 
healing time was 8.2 days (P = .01). No 
symptoms or signs of toxicity or allergen- 
icity were noted in either treatment 
group. However, IDU was not used at its 
recommended level of dosage frequency 
and this, in all likelihood, caused the 
marked failure of the drug in the study. 

McKinnon, McGill, and Jones!? con- 
ducted an open clinical study anc used 
either 3% vidarabine ointment or 1% F,T 
eyedrops to treat 61] patients with either 
dendritic or geographic herpetic ulcers. 
Both drugs were administered five times 
daily. At the time of complete epithelial 
healing, the antiviral agents were tapered 
to three times daily for four to seven days 
and then discontinued. Therapy was 


“ stratified by random allocation for the 


type and size of ulcer, prior treatment of 


_ the infected eye with corticosteroids, and 


a history of atopic disease. Of the 30 
patients who were treated with F,T there 
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Fig. 1 (Pavan-Langston and Foster). Top, Active 
dendritic and stromal keratitis resistant to IDU and 
vidarabine therapy in combination with topical cor- 
ticosteroid. Center, Twenty-four hours after initia- 
tion of F;T therapy with corticosteroids; the ulcers 
were 50% healed. Bottom, On day 21, epithelium 
and stroma were free of disease with only mild 
scarring of the anterior stroma. F,T was stopped on 
day 14 and corticosteroids were used once daily. 
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Fig. 2 (Pavan-Langston and Foster). Primary her- 
petic keratitis with diffuse microdendrites. 


were no treatment failures, while ulcers 
in four of 28 patients treated with vida- 
rabine failed to heal completely. There 
was no statistically significant difference 
between F,T and vidarabine in the rapidi- 
ty of ulcer healing, although there was 
some indication that F,T was superior 
to vidarabine in healing ulcers when 
concomitant corticosteroid therapy was 
used. There was also a greater incidence 
of recrudescent, recurrent, or metaher- 
petic ulceration in the vidarabine group 
(five patients) than in the F,T group (two 
patients). Two vidarabine patients de- 
veloped disciform keratouveitis during 
therapy; three F,T patients developed ker- 
atouveitis and one developed disciform 
keratouveitis during treatment. There 
was no noted relationship to pre-existent 
atopy. 

McGill, Holt-Wilson, and McKinnon!4 
also compared therapy of vidarabine, F,T, 
and IDU; they concluded that both vida- 
rabine and F,T were significantly more 
effective and safer than IDU in treating 
herpetic ulceration. However, they noted 
toxicity may be recognized with the use of 
1% F,T drops alone, especially if admin- 
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Fig 3 (Pavan-Langston and Foster). Same eye as 
in Figure 2. Complete healing has occurred by day 7 
of F,7 therapy. 


istered naore often than five times daily 
for more than a few days. They noted that 
the earlier signs are the appearance of 
punctate epithelial erosions and epitheli- 
al microcysts. If treatment is continued, 
frank epithelial edema without stromal 
swelling will result. Punctal narrowing 
was alsc noted in one case, and corneal 
microfilaments in another, although it 
was cCificult to ascertain whether this 
latter finding was drug related or related 
to the duration of the herpetic corneal 
infection. 

Analysis of the data in the present study 





Fig. 4 (Pavan-Langston and Foster). Severe 
blepharcdermatitis after 48 hours of F;T therapy in 
an atope patient equally intolerant of IDU and 
vidarabine. 
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clearly indicates that F,T is significantly 
more effective than IDU, not in the rate of 
healing but in the chances of obtaining 
successful healing at all. Both drugs heal 


e ulcers of a mean size of about 7 mm? ina 


mean time of about five days. The striking 
difference lies in the 96% efficacy of heal- 
ing by F,T as compared to only 63% for 
IDU. Even if one considered only those 
ulcers that did not heal on IDU, eliminat- 
ing IDU drug or regimen intolerant pa- 
tients, the IDU failure rate is still 25%, 
higher than reported in most previous 
studies. This high failure rate may rise as 
more patients with recurrent disease are 
chronically exposed to this drug. Recent 
studies on corneal wound healing have 
indicated similar but mild epithelial tox- 
icity with either IDU or F,T.'* Trifluoro- 
thymidine, however, was significantly 
less toxic to stromal wound healing, sug- 
gesting that higher overall toxicity of IDU 
makes F,T favorable. 

The present study also suggests that 
F,T is superior to IDU in the presence of 
concomitant corticosteroids but, like 
McKinnon, McGill, and Jones,!2 we were 
unable to prove this statistically. No cross 
allergenicity or toxicity was noted be- 
tween the two drugs and F,T was effec- 
tive in healing ulcers unresponsive to, or 
developing during IDU or vidarabine 
therapy. One patient receiving F,T failed 
to heal, but she then healed on vidarabine 
treatment. Stromal keratitis and iritis 
were infrequent, but nothing indicated 
they were effected by either drug. 


SUMMARY 


In a coded study, we treated 40 patients 
who had active herpes simplex corneal 
ulcers with either 1% trifluorothymidine 
(F,T) or 0.1% *idoxuridine (IDU) drops; 


+ we treated 15 similarly afflicted patients, 


who had failed on IDU or vidarabine, 


_ with open 1% F,T drops. All dosages 


_were at therapeutically recommended fre- 
quency. In the coded study there was no 
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statistically significant difference be- 
tween the drugs in rate of healing; mean 
initial ulcer size in both groups was 
approximately 7 mm? and mean healing 
time was approximately 5.5 days. There 
was a significant difference, however, in 
the chances of successful healing; 96% of 
all F,T treated eyes and only 75% of IDU 
treated eyes healed completely within 14 
days. In the open study, 87% of patients 
healed completely on F,T eyedrops. Al- 
though an insufficient number of patients 
were on concomitant coricosteroid thera- 
py to provide statistical analysis, F,T- 
corticosteroid treated eyes (eight masked 
and open) all healed. The one IDU- 
corticosteroid treated eye in the masked 
study failed to heal. 
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OPHTHALMIC MINIATURE 


Flinders Petrie’s definitive survey of the Great Pyramid built by 
Khufu (Cheops) c. -2500 showed it to be orientated to about the 
same degree of accuracy that Thoms claims for the builders of - 
Avebury. No one can be quite certain about the precise method used 
by the Egyptian surveyors in this period of the Old Kingdom. It is 
known that in a later period temples were orientated by using stars 


to obtain a true azimuth. 


In the determination of a true azimuth by astronomical means the 
unassisted eye can achieve an accuracy of 1 to 2’ of arc even with 
only a moderately long sight line. The only limitation to greater 
accuracy is the resolving power of the human eye, and those with 
exceptional vision might certainly achieve better results. 

Peter Lancaster Brown, Megaliths, Myths and Men 


Blandford Press, 1976 
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NECROTIC MELANOCYTOMA OF IRIS WITH 
SECONDARY GLAUCOMA 


JERRY A. SHIELDS, M.D., WILLIAM H. ANNESLEY, JR., M.D., 
: l AND GEORGE L. SPAETH, M.D. 
Philadelphia, Pennsylvania 


The melanocytoma is a deeply pig- 
mented ocular tumor, usually located 
over the optic disk. The clinical features 
of this lesion have been described well. +2 
Pathologically, it is composed almost en- 
tirely of plump, polyhedral nevus cells 
with benign cytologic features.!73 A mel- 
anocytoma may occur in the choroid and 
ciliary body.4^7 In rare instances, a mel- 
anocytoma has been recognized in the 
DiS. S 

We describe herein an unusual necrotic 
melanocytoma of the iris, which led to 
pigment dispersion in the anterior cham- 
ber angle and to secondary glaucoma. 
Because the disease was diagnosed clini- 
cally as a malignant melanoma with 
secondary glaucoma, several consultants 
recommended enucleation. Instead, the 
patient was treated with an iridectomy; 
we removed only the mass and left the 
pigment in the angle. Three and one-half 
years after surgery, the patient is well and 
asymptomatic. Glaucoma associated with 
a pigmented iris lesion does not necessar- 
ily imply malignancy and does not always 
necessitate enucleation. 


CASE REPORT 


A 23-year-old white man was referred here on 
Dec. 4, 1972, with a pigmented iris lesion in the left 
eye. His general history and results of his physical 
examination were noncontributory. The patient had 
been aware of a dark spot on the iris for several 
years. Ocular examination revealed a visual acuity of 


From the Oncofogy Unit of the Retina Service, 


‘and the Glaucoma Service, Wills Eye Hospital, 


Philadelphia, Pennsylvania. This study was sup- 
ported in part by the Retina Research and Develop- 


. ment Foundation, Philadelphia, and the Lions Club 


of Pennsylvania. 

Reprint requests to Jerry A. Shields, M.D., Oncol- 
ogy Unit, Retina Service, Wills Eye Hospital, 1601 
Spring Garden St., Philadelphia, PA 19130. 


6/6 (20/20) in both eyes and intraocular pressures of 
16 mm Hg in both eyes by applanation. Results of 
complete ocular examination were normal, except 
for a pigmented iris lesion in the left eye. A pigment- 
ed tumor measuring about 3.0 mm in diameter and 
1.0 mm high extended from the pupillary margin to 
the midportion of the iris inferonasally (Fig. 1). The 
remainder of the iris was normal, with no satellite 
lesions. The anterior chamber was clear and the 
anterior chamber angle was normal with no excess 
pigment. 

Since the lesion had not grown, the patient was 
then observed periodically by his local ophthalmol- 
ogist for the next ten months, with no evidence of 
change in the lesion. 

On Jan. 6, 1974, the patient was again referred 
because another pigmented lesion had developed in 
the same iris. At that time, his visual acuity was still 
6/6 (20/20) in both eyes without correction, but 
applanation intraocular pressures were 18 mm Hg in 
the right eye and 29 mm Hg in the left eye. Slit-lamp 
evaluation revealed that the original tumor had 
developed an irregular surface, but had not in- 
creased appreciably in size (Fig. 2). There were 
however, two new tumors, one located at the 6 
o clock position in the midportion of the iris (Fig. 2, 
arrow), and the other at the 3 o’clock position in the 
peripheral iris. The anterior chamber was extensive- 





Fig. 1 (Shields, Annesley, and Spaeth). Anterior 
segment photograph showing deeply pigmented iris 
tumor at pupillary margin. à 
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Fig. 2 (Shields, Annesley, and Spaeth). Anterior 
segment photograph taken fourteen months after 
Figure 1. Note the more friable appearance of the 
tumor at the pupillary border and the new satellite 
lesion inferiorly (arrow). 


ly pigmented, particularly in the inferior portion 
(Fig. 3). 

The clinical diagnosis was malignant melanoma 
of the iris with probable seeding of tumor cells into 
the anterior chamber angle and secondary glaucoma. 
Fluorescein angiography revealed only hypoflu- 
orescence of the mass throughout the angiogram. In 
the right eve, the coefficient of aqueous outflow was 





Fig. 3 (Shields, Annesley, and Spaeth). Goniopho- 
tograph showing inferior angle. The main tumor is 
to the right and the satellite lesion is below in the 
midportion of the iris. Note the extensive pigmenta- 
tion filling the angle (arrows). 
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Fig. 4 (Sh elds, Annesley, and Spaeth) Top, Low- 
power photomicrograph of iridectomy specimen 
showing deeply pigmented tumor. Bottom, bleached 
specimen. Note the loss of cellularity in the area of 
necrosis ito the left) and the viable nuclei (to the 
right). (hematoxylin and eosin, x 100). 


0.18 pl/min’mm Hg, whereas in the left, it was 0.07 
limipione Hg, indicating the left eye was im- 
paired. A radioactive phosphorus uptake (#?P) test, 
performed by the noncutting method at 48 hours 
after intravenous injection of 700 wCi of ??P, re- 
vealed an uptake of 30% at the 48-hour level. This 
was inte-preted as a negative result. 

The case was evaluated by a number of consul- 
tants. al! oč whom favored the diagnosis of malig- 
nant melanoma of the iris with secondary glaucoma. 
It wes uncertain whether the glaucoma was caused 
by seeding of tumor cells or dispersion of free 
pigment into the anterior chamber. The patient was 
fully informed as to diagnostic and prognostic pos- 
sibilities, and he elected to have an iridectomy 
rather than enucleation. 

Under general anesthesia, the original tumor was 
resectec bv a sector iridectomy inferonasally. Rather 
than perform an extensive iridectomy, we decided to 
leave the “wo satellite lesions intact with the inten- 
tion of observing them clinically. 

The removed tissue was examined histologically. 
Low-power microscopy revealed that the tumor was 
densely pigmented, so that specific cells were not 
readily icentified (Fig. 4, top). Bleached sections 
showed that most of the tumor was necrotic with 
loss of cell nuclei (Fig. 4, bottom). High-power 
examiration of the bleached sections revealed oval- 


shaped cells with round to oval nuclei. Prominent 


nucleoli avere scarce and mitotic figures were not 
identifiec (Fig. 5). The initial histopathologic diag- 


nosis in wo separate ophthalmic pathology labora-, 
tories wes necrotic malignant melanoma of the iris 


with secendary glaucoma, but the precise cell type 
was not determined. Closer review of the sections, 
however failed to demonstrate malignant cells and 
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Fig. 5 (Shields, Annesley, and Spaeth). High- 
power photomicrograph of bleached preparation 
showing tumor cells. (hematoxylin and eosin, 


X450). 


the diagnosis of melanocytoma of the iris was made 
(Fig. 5). 

= Dwring the following weeks, the patient was ob- 
served closely by periodic biomicroscopy, intraocu- 
lar pressure readings, and tonography. The satellite 
lesions gradually disappeared (Fig. 6), and the pig- 
ment in the angle resolved (Fig. 7). During the 31/2 
years since surgery, the intraocular pressure, with- 
out glaucoma therapy, has remained below 13 mm 
Hg in the left eye, and the coefficient of aqueous 
outflow has gradually changed from 0.07 to 0.27 
ul/min/mm Hg. 





Fig. 6 (Shields, Annesley, and Spaeth). Anterior 
segment photograph taken about two years after 
surgery, showing the sector iridectomy. The satellite 
lesion has almost disappeared (arrow). 
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Fig. 7 (Shields, Annesley, and Spaeth). Goniopho- 
tograph taken two years after surgery. A small ante- 
rior synechia with pigment proliferation is present 
on the iridectomy pillar down and to right. The 
angle pigmentation has now resolved as compared 
to Figure 3 (arrows). 


DISCUSSION 


Although typical iris nevi are common, 
true melanocytomas of the iris are rare. 
Thomas and Purnell® reported a case of a 
13-vear-old black girl whose eye was enu- 
cleated because of suspected melanoma. 
Their patient did not have elevated intra- 
ocular pressure. Garron® presented a sim- 
ilar case in which secondary glaucoma 
was produced by seeding into the anterior 
chamber angle. His patient's eye was also 
enucleated because of suspected melano- 
ma. Melanocytomas, like other uveal 
nevi, may occasionally undergo malig- 
nant change.!1! The presence of glauco- 
ma associated with a pigmented iris le- 
sion is considered suggestive of the lesion 
becoming malignant and, in such cases, 
enucleation is often reeommended.!?18 

The clinical diagnosis in our case was 
especially difficult because the lesion 
showed no evidence of growth, suggest- 
ing a benign nevus; but the concurrent 
evidence of progressive glaucoma sug- 
gested a malignant melanoma. The °?P 
test was not helpful in making the differ- 
entiation. The test is of little or no value 
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in differentiating iris nevi from iris mela- 
nomas.!° 

Histologically, the diagnosis was also 
difficult. At first, some ophthalmic pathol- 
ogists strongly suspected the diagnosis of 
malignant melanoma with necrosis. Care- 
ful study of numerous bleached sections, 
however, failed to reveal any convincing 
evidence of malignant cells in both the 
viable and necrotic portions of the tumor. 

In cases where the diagnosis is uncer- 
tain, Zimmerman! has suggested there 
may be little or no danger in doing an iris 
biopsy to establish the diagnosis before 
enucleating the eye. Additionally necrotic 
melanomas may be associated with mac- 
rophages containing free pigment, which 
may accumulate in the angle, producing 
secondary glaucoma.!* Suspecting that 
possibility in our case, we agreed to do an 
excisional biopsy of the iris lesion, fol- 
lowed by careful periodic examination. 
Following iridectomy, the pigment in the 
anterior chamber and trabecular mesh- 
work gradually disappeared. The satellite 
lesions also resolved and the intraocular 
pressure has remained normal without 
treatment. The patient has an uncorrected 
visual acuity of 6/6 (20/20) 31/2 years after 
surgery. 

Although some authorities believe that 
enucleation is often justified in cases of 
pigmented iris lesions, which produce 
secondary glaucoma,!”!8 this case repre- 
sents an exception to the rule. The patient 
had good vision in the involved eye, 
which made us hesitate about enuclea- 
tion. That the lesion had not clinically 
enlarged also suggested its benign nature. 
Although it must be a rare occurrence, 
even benign tumors may become necrotic 
and clinically simulate a malignancy. 


SUMMARY 


A 23-year-old white man had a pig- 
mented iris tumor that was not enlarging; 
it produced satellite iris lesions, diffuse 
pigmentation of the trabecular meshwork, 
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and secondary glaucoma. Although enu- 
cleation was initially recommended, we 
chose to remove only the primary legion 
with a sector iridectomy. Histologically, 
the lesion proved to be a benign melano- 
cytoma that had undergone extensive ne- 
crosis. Postoperatively, the satellite le- 
sions. pigmentation in the angle, and 
glaucoma all resolved. 
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OCULOCUTANEOUS ALBINISM ASSOCIATED 
WITH APERT’S SYNDROME 


SHEILA MARGOLIS, M.D., IRWIN M. SIEGEL, Pu.D., 
ANDREW CHOY, M.D., AND GOODWIN M. BREININ, M.D. 


New York, New York 


In 1906, Apert! described the classic 
syndrome of oxycephaly (tower skull) 
with syndactyly, the latter defined as fu- 
sion of digits two to four resulting in a 
mid-digital hand mass with a common 
nail. Premature craniostenosis results ina 
skull resembling a fireman’s helmet. Also 
typical of patients with Apert’s disease is 
a flattened occiput, a dish-face appear- 
ance caused by maxillary hypoplasia, a 
parrot beak nose, prognathic lower jaw, 
cleft or Byzantine arch palate, bifid uvula, 
and dental anomalies.? Ocular abnormali- 
ties in Apert’s syndrome are: proptosis, 
divergent strabismus, orbital hypertelor- 
ism, antimongolid fissures, optic atro- 
phy,? and, rarely, megalocornea. 

Albinism is a congenital disorder mani- 
fested by a deficiency of melanin in the 
tissues thought to be caused by a deficit of 
one of the enzymes mediating pigment 
formation, such as tyrosinase. Genera- 
lized oculocutaneous albinism, an auto- 
somal recessive disease, is characterized 
by a lack of pigment throughout the 
body. Patients with X-chromosome- 
linked ocular albinism, on the other hand, 
have normal skin and hair pigmentation, 
but lack adequate pigmentation in the 
uvea and the retinal pigment epithelium. 
The ocular manifestations of albinism 
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are: poor visual acuity, photophobia, pen- 
dular nystagmus, hypopigmentation of 
the fundus, and iris transillumination. 
Typically the macula is hypoplastic or 
aplastic; the foveal reflexes are dimin- 
ished or absent. Most patients with albi- 
nism show iris transillumination even 
though some (the tyrosinase-positive vari- 
ety) have pigmented irides ranging from 
blue to dark brown,*® which appear nor- 
mal before instrument examination. Such 
an observation results from sufficient 
stromal pigment for iris color, but insuffi- 
cient melanin in the posterior pigment 
epithelial layer with consequent iris 
translucency. 

The patients presented here demon- 
strated a form of albinism characterized 
by good visual acuity, photophobia, dilu- 
tion of skin and hair color, and iris 
transillumination without pendular nys- 
tagmus, together with oxycephaly and 
syndactyly characteristics of Apert’s dis- 
ease. 


SUBJECTS AND METHODS 


At the New York University Medical 
Center for Craniofacial Anomalies, nine 
patients underwent complete ocular ex- 
amination, fundus and anterior segment 
photography, and in several cases, elec- 
trophysiologic evaluation of retinal func- 
tion. 

The ocular examination included slit- 
lamp biomicroscopy and both direct and 
indirect ophthalmoscopic examination. 

We performed anterior segment transil- 
lumination photography with a fundus 
camera and a fiber optic bundle probe 
placed against the lower eyelid to trans- 
mit a high intensity light into the globe. 
The procedure for the electroretinogram 
(ERG) and electro-oculogram (EOG) are 
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Fig. 1 (Margolis and associates). Case 1. Patient 
with typical Apert’s syndrome with oxycephaly, 
mid facial hypoplasia, hypertelorism, antimongo- 
loid fissures, exophthalmos, and strabismus. 


described elsewhere.” Four of the nine 
patients had determinations of serum ty- 
rosine and phenylalinine levels. Karyo- 
typing and banding techniques? were 
performed on chromsome material ob- 
tained from peripheral lymphocytes on 
two of the patients. 


CASE REPORTS 


Case 1—This 23-year-old white man had a frater- 
nal twin sister, an anencephalic girl who lived only 
44 minutes after birth. The mother’s pregnancy had 
been complicated by shortness of breath caused by 
excessive weight gain, and her period of labor was 
31/2 hours. The birth weight of the patient was 
1,899.4 g. Initial examination of the infant showed 
hydrocephalus, cleft palate with webbed fingers and 
toes. Although the patient was not expected to live, 
he survived and was placed in a state institution 
after 8!/2 months. 

At the time of the patient's birth the father was age 
30 years and the mother age 28 years; both were in 
good health. Another set of twins was stillborn 
following a five-month pregnancy, and the last 
child, a boy sibling, was said to be developing 
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Fig. 2 (Margolis and associates). Case 1. Syndac- 
tvly of feet. 


normally. All contact with the family was lost after 
1968. 

The patient bad typical Apert’s syndrome (Fig. 1): 
(1) oxycephaly tower skull), (2) midface hypoplasia, 
(3) orbital hypertelorism, (4) antimongoloid palpe- 
bral fissures, (2) exophthalmos, and (6) strabismus. 
The skeletal malformations, syndactyly of all limbs 
(Figs. 2 and 3) were also consistent with this, entity. 





Fig. 3 (Margolis and associates). Case 1. Syndac- 
tyly of hands. 
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A cleft palate with associated structural speech 
impairment and midthoracic dextroscoliosis were 
also present. Additionally, mental retardation, possi- 
bly taused by complete absence of educational 
exposure, was noted. 

Ocular examination—Corrected visual acuity in 
each eye was 6/9 (20/30) demonstrated on the Snel- 
len illiterate E game. Refractive error was R.E.: 
+0.25 = -1.00 x 15 degrees, and L.E.: +1.75 = 
—0.75 x 170 degrees. Normal intraocular pressures 
were recorded by applanation tonometry. The pa- 
tient had prominent supraorbital ridges with hypo- 
plastic infraorbital rims (Fig. 1). Palpebral fissures 
were markedly antimongoloid and the globes mea- 
sured by exophthalmometry were R.E : 15 mm, and 
L. E.: 14 mm, on a base of 110. The interpupillary 
distance was 72 mm, and intercanthal distance was 
37 mm. There was no nystagmus. 

The anterior segment was norma.. The irides 
transilluminated in a diffuse spokewheel pattern, 
especially prominent in the right eye az the 5 o'clock 
position (Fig. 4). The lens and vitreous were normal! 
in both eyes. The fundus (Fig. 5) had distinct optic 
nerve margins with slight temporal pallor in the left 
eye. Tortuosity of the retinal vessels was increased 
in both fundi. The macular region showed mild 
granularity (Fig. 6) with a diffuse foveal reflex in 
both eyes. The fundus demonstrated diffuse hypo- 
pigmentation with easily visualized choroidal ves- 
sels in the midperiphery (Fig. 7). 

In the primary position at distance and near, there 
was an exotropia of 10 prism diopters with a right 
hypertropia of 15 prism diopters. There was a 
marked V esotropia pattern; on upgaze, the devia- 
tion was identical to the primary position. However, 
on downgaze, an esotropia of 25 prism diopters with 
a small right hypertropia became manifest. Rota- 





Fig. 4 (Margolis and associates). Case 1. Diffuse 
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Fig. 5 (Margolis and associates). Case 1. Left eye. 
Fundus photograph shows temporal pallor of optic 
nerve with increased tortuosity of the retinal vessels. 


tions showed overaction of both inferior oblique 
muscles with concomitant underaction of the su- 
perior oblique muscles. The near point of conver- 
gence was remote. 

Case 2—This 19-year-old white woman had been 
born with multiple congenital anomalies typical of 
Apert’s syndrome. The patient's prenatal and birth 
history were noncontributory. A paternal cousin had 





Fig. 6 (Margolis and associates). Case 1. Left eye. 


iris transillumination especially prominent at the 5 
o'clock position. 


Macular region showing mild granularity and ill- 
defined foveal reflex. 
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Fig. 7 (Margolis and associates). Case 1. Left eye. 
There is generalized hypopigmentation in the mid- 
periphery with visualization of the choroidal vascu- 
lature. 


a cleft palate. The father and mother were both 28 
years old at the time of the patient’s birth, and there 
was no history of consanguinity. One sister was 
normal. The patient had undergone surgical proce- 
dures to relieve craniostenosis, syndactyly of the 
hands and feet, and the mouth and palate anomalies. 

Case 3—This 27-year-old white woman had been 
born with facial and hand deformities typical of 
Apert’s syndrome (Figs. 8 and 9). However, there 
was no prenatal complication except a fall during 
the third month of the mother’s pregnancy. The 
patient’s younger sister was normal. At the birth of 
the child both parents were 32 years of age. 

Corrective surgery for syndactyly and strabismus, 
as well as eight procedures for maxillofacial recon- 
struction had been performed. 

Ocular examination—The patient’s best corrected 
visual acuity was R.E.: 6/15 (20/50), and L.E.: 6/12 
(20/40). Refraction was R.E.: —1.25 = —4.00 x 95 
degrees, and L.E.: —1.25 = —0.50 x 125 degrees. 
Single binocular vision was present with a head turn 
to the right. Intraocular pressure was R.E.: 16 mm 
Hg, and L.E.: 15 mm Hg. The globes were promi- 
nent with antimongoloid fissures; the exophthalmo- 
meter reading was 19.0 mm and 20.0 mm ona base 
of 110 mm. The interpupillary distance was 65 mm 
and intercanthal distance was 35 mm. There was an 
occlusion nystagmus in both eyes. 

With the exception of iris transillumination, re- 
sults of the anterior segment examination were with- 
in normal limits. Orientation of the Y sutures in the 
lens was horizontal instead of the norma! vertical 
position. 

Ophthalmoscopic examination of the right eye 
revealed a pink tilted disk, normal retinal vascula- 
ture, and a diffuse foveal reflex. The macula was 
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Fig. 8 (Margolis and associates). Case 3. Patient 
with Apert’s syndrome demonstrating craniofacial 
abnorma_ities. 


displaced iaferiorly (Fig. 10); pigmentation was 
reduced in the inferior and nasal quadrants (Fig. 
11). The left disk and retinal vasculature appeared 
normal, but the generalized pigment deficiency 
made the choreidal vessels visible throughout much 
of the postericr pole (Fig. 12). The foveal area was 
similar in eack eye. 

There was a V-esotropia pattern; upgaze distance 
and near measurements showed a 5-prism diopter 
exotropia, with a right hypertropia of 20 prism 
diopters. Downgaze showed an esotropia of 25 





Fig. 9 (Margolis and associates). Case 3. Syndac- 
tyly of kands typical of Apert’s syndrome. 
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Fig. 10 (Margolis and associates). Case 3. Right 
eye, Disk is tilted and macula is infericrly displaced. 
Note hypopigmentation of the inferonasal retina. 


prism diopters, with a right hypertropia of 20 prism 
diopters. 

We noted moderate overaction of both inferior 
oblique muscle, as well as moderate underaction of 
both superior oblique muscles. There was also 
marked underaction of the left superior rectus. The 
near point of convergence was 30 cm aad the Titmus 
fly test revealed no stereopsis. 





Fig. 11 (Margolis and associates). Case 3. Right 
Eye. Hypopigmentation of the entire nasal half of 
the retina. The choroidal vessels are easily visible. 
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Fig. 12 (Margolis and associates). Case 3. Right 
eye. Normal appearing disk with pigment deficiency 
in the inferior portion of the retina. 


Case 4—This 13-year-old white girl had syndacty- 
ly of the hands and feet, oxycephaly resulting from 
complete closure of the coronal sutures, shallow 
orbits, and bilateral exophthalmos. Prenatal history 
was noncontributory although the mother reported a 
history of previous spontaneous abortion. The pa- 
tient had three normal sisters and a first cousin with 
syndactyly of the fourth and fifth fingers. Another 
cousin reportedly had one short limb. The father 
was 42 years and the mother 40 years of age at the 
patient’s birth. 

A craniotomy was performed at an early age to 
open the coronal sutures and a follow-up examina- 
tion showed a normal motor progression, preserva- 
tion of vision, and normal speech and intelligence. 
Over the years, various surgical procedures have 
been performed to correct the patient’s physical 
deformities: cleft palate, bifid uvula, and fusion of 
fingers, all typical of Apert’s syndrome. 

Case 5—This 17-year-old girl had been born with 
oxycephaly, syndactyly, and a supernumerary nip- 
ple on the right side. The mother’s pregnancy and 
delivery were uncomplicated. Three other siblings 
were reportedly normal. Family history was non- 
contributory for any deformities or consanguinity. 
At the patient’s birth, both parents were 22 years old. 
Numerous surgical procedures were performed on 
the patient to correct the syndactyly and strabismus. 

Case 6—We examined an 8-year-old black boy 
with Apert’s disease and no history of prenatal or 
birth complications. At birth, he demonstrated the 
typical findings of oxycephaly and syndactyly. The 
father’s and mother’s ages were 52 years and 29 
years, respectively. There were no other siblings and 
no family history of consanguinity or birth defects. 
He underwent a cranial stripping procedure at 6 


h 


sY 


VOL. 84. NO. 6 


months of age to correct premature closure of the 
coronal sutures. 

Case T—This 2!/2-year-old Italian girl had multi- 
ple congenital anomalies including midfacial hypo- 
plasia of the maxillary bones and syndactyly of 
both hands and feet. Her hair and irides were-dark 
brown. Family history was noncontributory for con- 
sanguinity and any congential deformities. At the 
patients birth her father was age 29 years, the 
mother’s age was 25 years. In April 1973, at 4 
months of age, the patient had an exploration of the 
right zygomaticofrontal suture line and a biopsy at 
that site. One month later, she underwent cranial 
stripping for bilateral synostosis of the coronal su- 
ture. At age 1 year, strabismus surgery was per- 
formed. 

Case 8—This 10-year-old black girl had Apert’s 
syndrome and a history of photophobia and tearing. 
At ten weeks of the child’s gestation, the mother had 
had pelvic infection and rash treated with tetracy- 
cline (Achromycin) and, until the seventh month of 
pregnancy, she had had intermittent vaginal bleed- 
ing. The birth was uncomplicated, but the child’s 
birth weight was low at 1,871 g. Four other siblings 
were reported to be normal. The mother’s sister, who 
died one day after birth, reportedly had an “‘overlap- 
ping skull.” At the time of our patient’s birth, the 
father was 36 years old, the mother was 31 years old. 
Both parents were normal. 

Case 9—This 2-year-old white boy also demon- 
strated the typical anomalies of Apert’s syndrome. 
The hair and irides were dark brown. Family history 
was noncontributory for consanguinity and congen- 
ital deformities. One other sibling was reported to 
be normal; a geneticist reported both parents were 
normal as well. At the child’s birth, the father was 31 
years old, the mother was 26 years old. 


DISCUSSION 


Apert’s syndrome is characterized by 
oxycephaly and syndactyly of the hands 
and feet. Antimongoloid obliquity of the 
palpebral fissures, hypertelorism, propto- 
sis, strabismus, and optic atrophy are fre- 
quently associated ocular findings. Of 
304 cases reviewed by Ferriman,? 15 had 
papilledema and 57 had postpapilledema 
optic atrophy. Although numerous papers 
have been written on this syndrome, none 
has yet reported a frequent and signifi- 
cant association of Apert’s syndrome with 
a diffuse hypopigmentation of hair, skin, 
and eyes. 

In 1920, Park and Powers!" found 29 
reported cases coinciding with Apert’s 
criteria and added an additional case. In 
their ophthalmoscopic findings, is an iso- 
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lated description of an albinoid fundus: 


Not only was ‘he pigment epithelial layer of the 
retina wanting [in melanin], as in albinos, but 
the intercapillary islands of stromal pigment 
were missing as well. Thus, the vessels were 
clearly visible and the underlying capillaries of 
the choroid were easily traced... 


No further mention of this finding, nor 
explanation for its existence has since 
been made. 

In our study, ocular findings in five of 
nine cases Table) with typical Apert’s 
syndrome were: an albinoid fundus, loca- 
lized areas of iris transillumination, dif- 
fuse or absent foveal reflex, and photo- 
phobia. Decreased fundus pigmentation 
varied from a deficit restricted to the 
midperiphery where the choroidal vascu- 
lature is more easily visible, to a hypopig- 
mentation involving almost the entire 
posterior pole. Patients with hypopig- 
mentation of the fundus also showed ab- 
sent or diffuse foveal reflexes. Although 
several of tne cases demonstrated some 
classical signs of albinism, none of these 
manifestaticns were severe. The reduc- 
tion in visual acuity was slight, the iris 
and fundus depigmentation was incom- 
plete, photephobia was mild, and, with 
the excepticn of Case 5, there was no true 
nystagmus. One patient (Case 3), howev- 
er, did have occlusion nystagmus. Each 
of the patients described had skin and 
hair color lighter than other family mem- 
bers, but not more hypopigmented than 
some members of the general population. 

The degree of ocular hypopigmentation 
is related tc the amount of body pigmen- 
tation in any particular patient. For exam- 
ple, the lighter haired, lighter complex- 
ioned patients (Cases 1-5, Table) show 
greater iris transilluminaéion and fun- 
dus depigmentation than black patients 
(Cases 6 and 8) or the Italian patient (Case 


7).Gocdman, Ripps, and Siegel" reported | 


similar firdings in patients with X- 
chromosome-linked ocular albinism; the 
degree of ocular pigmentation was less 
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when the general body pigmentation was 
light, and greater when the individual! 
was dark complexioned. 

Although hypopigmentation has not 
been previously observed with Apert’s 
syndrome, albinism has been associated 
with several other diseases. Klein!? pre- 
sented a 10-year-old girl with pigmentary 
anomalies and multiple congenital mal- 
formations at the Swiss Genetic Society 
in 1947. This child had a small bird-like 
head, absence of pigmentation of the eye- 
brows, lashes, and the skin of the upper 
torso, hypertelorism, antimongoloid fis- 
sures, divergent strabismus, arched pal- 
ate, dental anomalies, and syndactyly. 
Additionally, there was thoracolumbar 
webbing and deafness. The irides were 
slate blue but not diaphanous; the fundi 
were normal except for hypopigmentation 
in the periphery where the choroidal ves- 
sels were easily seen. Klein labeled the 
discrete amelanosis as a partial albinism. 
Similar findings were noted in Busti- 
Rosner’s!® report of a pedigree having 
members with obvious albinism and as- 
sociated craniofacial anomalies. Several 
of the affected patients had blond hair 
and eyelashes, blue translucent irides, 
strabismus, nystagmus, and hypopig- 
mented fundi with macular hypoplasia, 
all typical signs of albinism. In addition 
to the ocular findings, peculiar-shaped 
skulls, prognathism, microstomia, dental 
anomalies, and an arched palate were 
noted. 

Apert’s syndrome is generally acknowl- 
edged to be transmitted as autosomal 
dominant.!*4 This view is confirmed by 
several studies of affected mothers and 
daughters,!5-17 as well as affected fathers 
and sons.!8 In a recent report, the disease 
was followed through three successive 
generations.!9 

By contrast, none of our patients (ex- 
cept the patient in Case 4, who had one 
cousin with isolated syndactyly and an- 
other with one short limb), had either simi- 
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larly affectec siblings or parents with the 
disorder. In the largest reported series of 
patients with Apert’s syndrome, Blank? 
noted only two of his 39 cases indicated 
instances of a parent and child similarly 
affectec. In most of Blank’s patients, as in 
ours, the d:sease did not result from a 
dominently inherited trait, but possibly 
from an eutosomal recessive variety. 
However, mone of the parents of Blank’s 
affected cases were consanguineously re- 
lated, nor were ours. A rare disorder such 
as Apert’s syndrome is ordinarily associ- 
ated with a moderate degree of consan- 
guinecus marriages. 

From these data we concluded there is 
no one mode of transmission for Apert’s 
syndrome. For our patients, the most like- 
ly mode of transmission was autosomal 
recessive. However, one cannot exclude 


some less likely possibilities; for exam- — 


ple, all cur patients may represent sponta- 
neous mutations. Although it is not likely 
that several patients would have reported 
with the same mutated gene over such a 
small time span, our referral center is one 
of the few in the United States for cranio- 
facia! disorders and we may have inad- 
vertently pooled patients with rarely oc- 
curring mutation events. 

Most previously performed chromo- 
some studies?° and those on two of nine 
patients tested in our group were normal. 
Dodson and co-workers?! described a 
deletion-translocation of the short arm of 
chromosome 2 to the long arm of a Group 
C chromesome, 11 or 12, ina patient with 
Apert’s syndrome. However, in reviewing 
cytogenetic studies on patients with 
Apert’s disease, these authors concluded 
that no specific chromosomal abnormality 


could be assigned to this syndrome, and | 


indeed most patients showed no detecta- 


ble chromosomal aberration. 


Finally, extrachromosomal and nonher- | 


itable fectors, such as exposure to drugs, 
x-rays, viral or other inflammatory agents, 
trauma or other cause of mechanical in- 
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trauterine insult may be causes of Apert’s 
syndrome. However, none of the mothers 
questioned indicated any of these circum- 
stances during pregnancy. Advanced age 
of the parents, particularly of the father, 
has also been suggested as a prime factor 
in the transmission of the syndrome.?-22 
Blank? found the modal age for the fa- 
thers was 37 years, with a range of 35 to 
39 years; and the mothers’ modal age was 
32 years, with a range of 30 to 34 years. 
The fathers’ and mothers’ ages are 10 and 
five years older, respectively, than parents 
in the general population. After consider- 
able statistical analysis Blank found the 
father’s age to be the main factor. Our 
cases support this observation since two 
fathers were over 40 years and six were 
between the ages of 28 and 32 years at the 
child’s conception, but only three of the 


= nine mothers were over the age of 30 


years. 

If the ocular hypopigmentation in 
Apert’s syndrome is a consistent feature 
of this disorder, what embryological evi- 
dence ties together the seemingly dispa- 
rate elements of melaninization and skel- 
etal developments? Two factors are im- 
portant to consider. Degenhardt?? defined 
the critical teratogenic period for the dif- 
ferentiation of the skull and hands as 
between the 29th and 35th day of embry- 
onic life. He derived his evidence from 
studies on thalidomide-induced phoco- 
melia in which the sensitive period for 
the drug action was shown to occur be- 
tween the 28th and 42nd days after con- 
ception.*4 Degenhardt also noted a possi- 
ble relationship between the degree of 
hand malformation and the stage of de- 
velopment at which it might occur. Dis- 
turbances occurring in earlier stages pro- 


duced more severe hand deformities, 


while less severe forms are associated 


_with later stages of embryonic develop- 
` ment. 


The other line of evidence derives from 
the normal embryological development of 
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the eyes and limbs. The second phase of 
retinal differentiation as well as the seg- 
mentation and individualization of the 
digits, occurs during the same time peri- 
od, between the 42nd and 49th day of 
embryogenesis (12 to 17 mm, stage). 1%25 A 
disturbed synchronization of these devel- 
oping systems may result in those pheno- 
typic expressions of eye and limb incor- 
porated in the syndrome described by 
Apert. The anomalous distribution and 
amounts of pigmented tissue in affected 
individuals may be explained by assum- 
ing that an insult occurring early in em- 
bryogenesis disturbs the migrating mela- 
noblasts developed in the sensory crest?® 
and thus interferes with pigment migra- 
tion to peripheral sites such as skin, hair 
bulbs, sensory and ocular tissue. Thus the 
associated features of generalized hypo- 
pigmentation of skin and hair in this 
disease can be related to disturbance of 
melanoblast migration occurring at the 
same time as limb differentiation. 

While decreased amounts of iris stro- 
mal pigment may be related to such 
events, the diaphanous appearance of the 
iris is a result of melanin loss in the 
posterior epithelial layer, and not in 
the stroma. Brown irides of tyrosinase- 
positive albinos, for example, transillumi- 
nate easily. The posterior epithelial leaf 
of the iris derives from optic cup neuroec- 
toderm and the lack of melanin in this 
layer (which produces transillumination 
in most patients with Apert’s syndrome) 
cannot be attributed to a disturbance in 
melanocyte migration from the neural 
crest early in embryonic life. 

Clearly, many circumstances can be 
involved in the etiology of a multisystem 
anomaly, including primary heritable fac- 
tors, extrachromosomal influences, and 
environmental causes. To assess these 
contributory factors intelligently an ap- 
propriate animal model incorporating the 
features of Apert’s syndrome must be 
discovered. : 
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SUMMARY 


Five of nine patients with Apert’s syn- 
drome (acrocephalosyndactyly) showed 
an associated hypopigmentation of hair, 
skin, and eyes. The hair color of these five 
patients ranged from light brown to 
blond, the skin was pale, and the irides 
hazel or blue. Iris transillumination and 
hypopigmentation of the fundus were 
present and associated with absent or 
diffuse foveal reflexes. Unlike most forms 
of classic oculocutaneous albinism, how- 
ever, there was good visual acuity and no 
pendular nystagmus. The evidence indi- 
cated that the lack of pigmentation associ- 
ated with the characteristic skeletal 
anomalies of Apert’s syndrome resulted 
from a disturbance of independent, ge- 
netically related, processes occurring at a 
common point in gestation. 
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CLINICAL TRIALS WITH THE EQUATOR-PLUS CAMERA 


NICOLAS DucREY, M.D., OLEG POMERANTZEFF, 


CHARLES L. SCHEPENS, M.D., FRANCOIS C. DELORI, PH.D., 
: AND JULIANNE SCHNEIDER 
Boston, Massachusetts 


As diagnosis and treatment of the eye 
become more sophisticated, the need is 
greater for a precise record of the condi- 
tion of the fundus at the time of diagno- 
sis, during treatment, and during follow- 
up. Before photography the only method 
of recording was sketching the fundus. 
The fundus camera made it possible to 
take black and white pictures and, later, 
color photographs. The development of 
fundus cameras progressed in two direc- 
tions: (1) increasing the photographed 
field; the first cameras covered less than 
20 degrees, now they usually cover 30 
degrees (45 degrees for a new Japanese 


model) with a magnification of 2.5; and 


(2) improving the illumination of the fun- 
dus by reducing reflections and scatter, 


and increasing the contrast of the retinal 


structures. 
A 45-degree field represents the limit 
obtainable with available optical lenses 


and conventional cameras. To achieve 


any further increase in the field of view, 
one has to bring the camera objective into 
contact with the patient’s cornea. Such 
contact is acceptable only if the gain in 


=- angular field is substantial. 


The Equator-Plus camera derives its 
name from its 148-degree field of view, 
measured from the nodal point. Since the 
equator is at 132 degrees, the Equator- 
Plus camera can also photograph part of 
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Fig. 1 (Ducrey and associates). The marginal rays 
from the edge of the 148-degree field are traced by 
computer through the wide-angle model of the eye. 
Observation is through the central part of the cornea 
(vertical shading), illumination is through the pe- 
riphery. 


the retina located anterior to the equator. 
This field is slightly smaller in myopic 
persons and larger in hyperopic individu- 
als (Fig. 1). 

Making composite pictures from con- 
ventional fundus photographs to show an 
extended field is a tedious, difficult proce- 
dure. A single picture with the Equator- 
Plus camera can replace a composite pic- 
ture of many frames (Fig. 2). 


MATERIAL AND METHODS 


Illumination—The entire fundus must 
be illuminated evenly. In the standard 
Equator-Plus camera this is achieved by 
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Fig. 3 (Ducrey and associates). Fundus illumina- 
tion provided by optical fibers located at the periph- 
ery of the coraea (direct illumination). 


The use of transscleral illumination (in- 
direct ilkumination) has simplified 
Equator-P_us camera photography by 
eliminating the problem of light back- 
scatter intc the viewing system and avoid- 





Fig. 2 (Ducrey and associates). Composite picture - 
(bottom) made of 20 frames taken with a Zeiss 
fundus camera. The arrows indicate the correspond- 
ing vortex ampullae in both the Equator-Plus 
photograph (top) and the Zeiss. The field of the 155 
composite picture represents approximately one 
fourth of the field in the wide-angle photograph 
and can hardly be extended beyond these limits. 


two rings of optical fibers around the edge 
of the contact lens (direct illumination). 
One ring illuminates the central field and 
the other, the periphery (Fig. 3). This is 
the only type of illumination that can be 
used for fluorescein angiography. How- 
ever, this system has disadvantages: (1) 
illumination of the entire field requires a 
9-mm pupil, which is obtained only in a 
few patients (Fig. 4); (2) the media must 
be clear to avoid backscatter of light into 


Eyes 
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the viewing system, thus decreasing the mm SIZE r 


quality of the picture. This backscatter is 
apparent in patients with nuclear sclero- 


Fig. 4 (Mucrey and associates). Pupil sizes of the 
photographed patients. Sizes are shown for 563° 
Sis. eyes: 67 unknown. 
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Fig. 5 (Ducrey and associates). The illumination 
of the fundus is provided by optical fibers applied to 
the conjunctiva and sclera approximately at the pars 
plana (indirect illumination or transillumination). 


ing the need for dilation (Fig. 5). One of 
our patients with a lens implant had an 
undilated, rectangular pupil that mea- 
sured 2 X 3 mm (Fig. 6). 

Transscleral illumination has two 
disadvantages: (1) the transilluminator 
causes local overexposure of the film, re- 
sulting in a bright, featureless spot at the 
periphery of the photographs; this neces- 
sitates placing the fiber bundle on the 
globe at a location far distant from the 
pathology to be photographed; (2) al- 
though the light level is more tolerable for 
the patient than that used in indirect 
ophthalmoscopy, it is higher at the site of 
contact between sclera and optical fibers 
than with direct illumination, especially 
in darkly pigmented eyes. 

In transillumination, the optical fiber 
bundle is applied to the eyeball over the 
pars plana ciliaris. Before reaching the 
eye cavity, the light has to cross the 


‘conjunctiva, sclera, choroid, and retina. 


These layers contain blood and melanin 
and therefore constitute a “physiological 


‘filter’ that affects the spectral content of 


the illumination, absorbing and back- 
scattering most of the short end of the 





b te 
DECEMBER, 1977 


spectrum. Melanin is the most important 
constituent of this filter. In a lightly pig- 
mented eye, the color of the fundus 
photograph obtained with transscleral il- 
lumination is almost identical to that nor- 
mally seen with an ophthalmoscope. In 
darkly pigmented eyes, however, the color 
of the fundus shifts significantly toward 
red. Optimal color rendering could be 
obtained by adjusting the spectral content 


~ of the illumination to correct for fundus 


pigmentation. We have had generally 
good results using a green-yellow-red fil- 
ter (transmission range: 530 to 630 nm). 
This filter screens out the excess red and 
infrared emitted by a xenon arc light 
source, as well as the short wavelengths. 
The optical fiber bundle must be placed 
on the sclera with minimal pressure, pro- 
viding a good contact with slight appla- 
nation, but without indentation. 
Instrumentation — The Equator-Plus 
camera consists of the contact lens and 
light source, combined with a conven- 
tional 35-mm camera back on a table unit 
that has a head and chin rest for the 
patient.’'? The lens has a smooth axial 





Fig. 6 (Ducrey and associates). The fundus 
through a pupil, with rectangular shape of 2 x 3 
mm. The patient has an intraocular lens implant. 
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sliding motion. Its mounting is spring- 
loaded with a constant force calculated to 
trigger a buzzer when maximum pressure 
exerted by the lens on the eye exceeds 20 
mm Hg. The instrument is designed to 
use either transillumination or direct illu- 
mination. 

Method—The patient’s pupils are dilat- 
ed and topical anesthesia is applied. A 
drop of 1% methylcellulose is put in the 
eye and a drop is put on the contact lens 
before placing it on the eye. The contact 
lens, which is attached to the camera 
system, is brought into contact with the 
patient’s cornea. In most cases, the pupil 
is less than 9 mm, and opacities of the 
media are often present. Therefore, most 
of the photographs are taken with transil- 
lumination. An assistant places the trans- 
illuminator about 4 mm behind the 
corneoscleral limbus on the nasal or tem- 
poral side of the eye. The exposure time isa 
function of the pigmentation of the eye. 
Three f-stops are selected and three pic- 
tures are taken with each of these aper- 
tures. One of the three pictures is 4 de- 
grees off axis; matched with one of the 
centered pictures, this gives a stereoscopic 
pair. With direct illumination the expo- 
sure time is the same for all patients, and 
apertures are smaller than with transillu- 
mination. Kodak Ektachrome Daylight 
(ASA 160) film is used for color slides and 
Kodak Tri-X (ASA 400) film for black and 
white negatives. The development tech- 
nique for color film is modified to in- 
crease the effective exposure index to 320 
ASA by increasing the first developer by 
1.5 times. This processing is necessary for 
highly pigmented eyes. 


RESULTS 


Between October 1975 and September 
1976, we attempted 802 photographs of 
731 eyes with the equator-plus camera. 
There were 701 successes and 101 fail- 
ures. The successful photographs were of 
630 eyes (71 photographed twice) of 421 
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patients (22. males and 200 females). The 
ages ranged from 6 to 86 years with a 
mean of 46 years (Fig. 7). The pupillary 
sizes ranged between 2 and 9 mm (Fig. 4), 
but 67 pupils were not measured. We 
successfully photographed several major 
clinical conditions (Table 1). To evaluate 
the method, we compared the ophthalmo- 
scopic deseription of each disease with 
the photogrephic results. The photograph 
can resolve « lesion as small as one-eighth 
of a disk diameter between the posterior 
pole and the vortex veins if the contrast is 
good. In the same area the second bifur- 
cation of an artery or vein can easily be 
recognized, despite its small diameter, by 
its length ard connection to the vascular 
pattern. More peripherally, the picture is 
distorted by the projection of the spheri- 
cal object (tne fundus) onto a plane (the 
photograph) causing a slight circumfer- 
ential enlargement and radial shortening. 
This distortion increases with the periph- 
eral location of the structure. However, a 
lesion projecting out into the vitreous 
cavity is more magnified, but less dis- 
torted, the closer it is to the nodal point of 
the eye. Equatorial lesions are sometimes 
difficult to see unless they are protruding 
or sufficiently extended radially. The 
greater the contrast between a lesion and 
normal tissues, the easier it is to see the 
lesion. Lesions larger than four disk di- 
ameters can de evaluated more easily with 
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Fig. 7 (Duerey and associates). Ages in years of the 
photographed patients. 
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Fig. 8 (Ducrey and associates). Multiple tumors 


and contrast. Photographs of lesions with 
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p TABLE 
eee MAJOR CLINICAL CONDITIONS OF EYES 
3 SUCCESSFULLY PHOTOGRAPHED WITH 
3 . EQUATOR-PLUS CAMERA 
i ° Major Clinical Condition No. of Cases 
bh 
fae Diabetic retinopathy 
ay Nonproliferative 133 
gys Proliferative 112 
wo” Postcoagulation — 81 
axe Subtotal 326 
brie Postoperative 
ae Cryocoagulation 14 
[= Localized scleral buckle 7 
ey. Encircling scleral buckle 53 
S Vitrectomy 11 
sX Subtotal 85 
3 ~ Peripheral retinal degeneration, 
ni hole, break, detachment, 
Ri y retinoschisis 56 
= Chorioretinal tumor 
paeh k (probably metastases). 
Subtotal 29 
Chorioretinal inflammation 25 
Macular disease 12 
Vitreoretinal disease 12 
Disk anomaly 12 


Congenital anomaly (albinism, 

myelinized nerve fibers, 

and the like) 6 
Miscellaneous (high myopic, 

blunt trauma, choroidal 





detachment, and the like) 47 
Normal (phakic or aphakic) 20 
Total 630 





the Equatorial-Plus camera than with a 
conventional camera because the field of 
the latter is completely filled by the pa- 
thology and does not include structures 
of the surrounding retina for compari- 
son. Protruding tumors (Fig. 8), cho- 
roidal detachments, and scleral buckles 
(Fig. 9), especially when they are encir- 
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E cling, are some of the best cases for pho- 
3 tography with the Equator-Plus camera. 
pr Proliferative diabetic retinopathy (Fig. 
_  - 10), retinal detachments, especially when 
-~ ` they are not extensive, and photocoagu- 


lation scars (Fig. 11) are also good cases. 
= _ «Photographs of chorioretinitis, retinitis 
pigmentosa, and vascular diseases, give 
variable results depending on their size 


poor background contrast, such as reti- 
nal breaks and retinal degenerations, are 
sometimes disappointing. Generally, the 
result is best for a lesion that is easily 
viewed with an indirect ophthalmoscope. 

Careful control of the technical aspects, 
such as good contact of the lens with the 





Fig. 9 (Ducrey and associates). Encircling scleral 
buckle with coagulation scars. 





Fig. 10 (Ducrey and associates). Proliferative dia- 
betic retinopathy. 


cornea, correct positioning of the transil- 
luminator, and adequate film exposure, is 
important for a good picture. 

Of the 101 failures (13%) registered, 
neither pupillary size nor patient's age 
was a factor, except in four children 
under the age of 9 years. The reasons for 
failure could be identified in 67 other 





Fig. 11 (Ducrey and associates). Panretinal photo- 
coagulation. 
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cases: (1) patient unable to cooperate be- 
cause of phetophobia or nystagmus, 21 
cases; (2) technical problems (malfunc- 
tion of the camera, bad focus), 30 cases; 
(3) extreme fundus pigmentation (dayk) 
that did not allow enough light to illumi- 
nate the fundus by transillumination, 16 
cases. Clearly, as the photographer be- 
comes more skilled, the percentage of 
failures wil! decline. 

No compl cations of any kind, either 
corneal or retinal, have been observed 
after photography with the equatorial- 
plus camera. 


DISCUSSION 


Wide-angle photography in ophthal- 
mology adds a new dimension to clinical 
analysis of he topography of extended 
fundus lesiors. It permits easy recording 
of the overall condition of a patient’s 
fundus, and a more precise follow-up of 
patients with extensive lesions. It facili- 
tates teachin z by replacing an artist’s rep- 
resentation cf large intraocular structures 
with photog-aphs. Wide-angle photogra- 
phy is comolementary to conventional 
fundus photography; neither can replace 
the other. 

For direct illumination, the pupil must 
be 9 mm in diameter. A new lens requir- 
ing a pupillary size of 6.5 mm is being 
tried. Scattering of light by the media 
remains a se7ious problem. The illumina- 
tion and observation systems in this cam- 
era are designed so that both observing 
and illumineting beams are separated ac- 
cording to Gallstrand’s principle.? Never- 
theless, the light scattered inside the crys- 
talline lens tends to cause a haze over the 
image of the fundus and reduces the 
contrast of structures, especially in aged 
patients. 4 


Transillumination avoids these obsta- 


cles; contrast of retinal and choroidal 


structures is improved as compared with . 


direct illummation, and choroidal vascu- 
lature is seen in detail. More complete 
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knowledge of how the physiological filter 
(the wall of the eye) interacts with optical 
filters may enable us to develop a mono- 
chromatic illumination system, permit- 
ting an even more detailed study of the 
choroidal structures. 

However, three problems are inherent 
in the transillumination method: (1) an 
assistant is necessary to hold the transil- 


- luminator, and the quality of the photo- 


graph depends on the correct positioning 
and location of the light source; (2) the 
bright spot at the site of the transillumi- 
nator causes a blur in that area of the 
fundus; and (3) the pigmentation in the 
pars plana significantly shifts the illumi- 


nation spectrum and requires a spectrally 


adjustable illuminating system. The level 
of illumination is critical and transillumi- 
nation requires more light than direct 
illumination. With a fiber bundle 6 mm in 
diameter, the maximum light level is 
1.350 W during an exposure of 0.5 second 
or less. Because of diffusion as it passes 
through the sclera, the spot of light is 
almost 10 mm in diameter when it reaches 


the choroid, where it has a power density 


of about 1.9 W/cm?. The coagulation 
threshold is about 15 times greater than 
this. The amount of light needed for fo- 
cusing is about 20% of that needed to 
photograph. 

Another potentially important applica- 
tion of the Equator-Plus camera is for the 
follow-up of patients with a small pupil 
and clear media, such as patients on miot- 
ics, and individuals with intraocular lens 
implants. In these patients, pupillary di- 
lation may be difficult or dangerous. In 
eyes with a lens implant, examination of 
the periphery is difficult because the lens 
backscatters much of the light. Patients 


-with intraocular lens implants can be 
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photographed through a small pupil with 
the Equator-Plus camera without diffi- 
culty (Fig. 6). 

Further developments will make fluo- 
rescein angiography possible with this 
system. Also under development is a de- 
vice for rapidly obtaining black and white 
wide-angle photographs of the fundus. 
The photographs can be projected on a 
specially designed chart and serve as a 
guide for an accurate sketch of the whole 
fundus. 


SUMMARY 


The Equator-Plus camera can photo- 
graph a 148-degree view of the fundus, 
measured from the nodal point of the eye. 
We tested this instrument clinically more 
than 800 times on over 700 eyes. The 
large field, which is three to four times 
that of any conventional fundus camera, 
is achieved by using a special contact lens 
as the front element in the camera optics. 
Photographs taken with the Equator-Plus 
camera can resolve a lesion as small as 
one-eighth of a disk diameter, if the con- 
trast is good. Protruding tumors, choroid- 
al or retinal detachment, and extensive 
disease of the choroid and fundus show 
up well with this technique. We obtained 
good pictures in 87% of the clinical tests. 
We have not observed complications of 
any kind after photography with the 
Equator-Plus camera. 
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EVALUATION OF THE TERATOGENICITY OF FLUORESCEIN SODIUM 


JAMES K. MCENERNEY, B.S., WENDEL P. WONG, B.S., 


AND GHOLAM A. 


PEYMAN, M.D. ; 


Chicago, Illinois 


Fluorescein sodium has gained wide- 
spread popularity for use as a diagnostic 
aid in ophthalmic angiography since No- 
votny and Alvis! introduced rapid- 
sequence photography of retinal vessels 
in 1961. Reported side effects of fluores- 
cein sodium injection have, on the whole, 
been minimal, including nausea with oc- 
casional vomiting,’ local pain at the in- 
jection site,4 sneezing, paresthesia of the 
tongue and lips, dizziness with rare epi- 
sodes of fainting, pruritus and urticaria, 
and pyrexia. Although infrequent, seri- 
ous reactions such as the following have 
been described as well: allergic respira- 
tory reactions, hypotension and shock, 
cardiac failure, basilar artery ischemia,® 
and pulmonary edema.’ Despite these 
complications, fluorescein sodium injec- 
tion is generally considered to be safe 
and is used routinely in the evaluation of 
ocular disease. The routine use of fluores- 
cein sodium precipitated the question of 
whether the drug was also safe for use in 
pregnant women. 

A small preliminary series was per- 
formed with pregnant rabbits. Five rab- 
bits were injected with fluorescein sodi- 
um in dosages comparable to those used 
in humans. Three rabbits aborted and two 
produced full-term offspring with birth 
defects. Among those birth defects noted 
was a 4 X 3-cm abdominal hernia con- 
taining loops of small bowel, one still- 
born baby with an apparently elongated 
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skull, and cne offspring with ipsilateral 
weakness of the fore and hind legs. As a 
result of these findings, a controlled study 
was carried out on a larger scale to eluci- 
date any teratogenic effects of fluorescein 
sodium. 


MATERIAL AND METHODS 


The 37 New Zealand rabbits (weighing 
approximately 4.5 kg each) used in this 
investigation were proven breeders; all 
had had at least one previous pregnancy 
in which <ull-term live-born offspring 
were produced. Gestation in New Zea- 
land rabbits lasts 31 to 32 days; for the 
purpose of this investigation, gestation 
was divided into thirds or “trimesters,” 
each trimester lasting 10 to 11 days. Nine- 
teen rabbits were studied from the begin- 
ning of their first trimester and 18 tabbits 
from the beginning of their second tri- 
mester. The dosage of fluorescein sodium 
given to tie rabbits in this study was 
determinec by the predicted amount 
needed for an investigation of pregnant 
diabetic women to be studied on three or 
four occasions during gestation. 

First trinester of gestation—Nineteen 
rabbits were flown to our research center 
immediately after copulation with male 
rabbits of the same species. Fifteen rab- 
bits were placed in the experimental 
group. These 15 received a 1.4-ml intrave- 
nous injection of sterile fluorescein sodi- 
um in 10% water solution (Funduscein). 
Injections were given once daily on the 
fifth, sixth, and eighth days after copula- 
tion. Four control rabbits received daily’ 
intravenous injections of 1.4 ml of normal 
saline on the same time schedule. All 
rabbits were observed twice each day and * 
their cages inspected for evidence of 
abortions or miscarriages. Offspring that 
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died as a result of abortion, miscarriage, 
or stillbirth were examined for birth de- 
fects with the consultation of veterinarian 
Taylor Bennet, D.V.M. 

Ẹxternal examination of the dead off- 
spring included determination of the gen- 
eral skin condition, body and head con- 
figuration, and bilateral symmetry of the 
limbs, eyes, and ears. Soft tissue examina- 
tion of the viscera followed a ventral 


midline incision of the neck, thorax, and 


abdomen. Visceral examination involved 
determination of the size and position of 
the tongue, heart, lungs, diaphragm, liver, 
spleen, stomach, kidneys, and cecum. All 
living offspring were observed for a peri- 
od of four weeks for the delayed appear- 
ance of birth defects. 

Second trimester of gestation—Eigh- 
teen albino rabbits, known to be pregnant 
by palpation of an enlarged uterus, were 
given intravenous injections beginning 
on the 13th day of gestation. Fifteen ex- 
perimental rabbits received the same in- 
travenous dose of fluorescein sodium as 
described above on the 13th, 15th, and 
16th days of gestation. Three control rab- 
bits received daily intravenous injections 
of 1.4 ml of normal saline on the same 
time schedule. The fertilized rabbits were 


| -observed and their offspring examined as 


described in the investigation beginning 
with the first trimester of gestation. 


RESULTS 


First trimester of gestation—Twelve of 
15 rabbits in the experimental group gave 
birth to live-born offspring. The remain- 
ing three animals demonstrated no evi- 
dence of abortion or miscarriage and did 
not have an enlarged uterus during palpa- 
tion at term. These three animals presum- 


.ably did not cdénceive, but the possibility 


of fetal death with resorption of fetal 
parts or spontaneous abortion cannot be 


: ruled out. The 12 rabbits gave birth to 75 


live-born, normal-appearing offspring 
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and one stillbirth. The stillborn rabbit 
was born to experimental rabbit No. 5, 
which also had two normal-appearing, 
live-born offspring. At necroscopy, the 
stillborn rabbit showed no observable pa- 
thology. The 75 live-born offspring were 
observed for four weeks, during which 
time 14 offspring (19%) from four moth- 
ers subsequently died. The four adults 
apparently were poor mothers® for, before 
delivery, the nests that they built for their 
young were of poorer quality when com- 
pared with those of the other adults. Soon 
after delivery these four mothers began to 
urinate and defecate on their young, and 
two were observed performing cannibal- 
istic infanticide. The 14 young that died 
had no demonstrable pathology upon ex- 
amination, and apparently died from ne- 
glect. The remainder of the 75 live-born 
demonstrated no delayed onset of birth 
defects. 

Three of four rabbits in the control 
group gave birth to live-born offspring. 
The one control animal that did not deliv- 
er died 26 days after copulation, appar- 
ently of natural causes, with no evidence 
of abortion or delivery. The three mothers 
in the control group gave birth to 18 
live-born, normal-appearing offspring, 
none of which died. The difference be- 
tween the number of offspring that died at 
one month in the experimental vs the 
control group was analyzed with the 
Chi-square test. The probability that the 
distribution occurred by chance was 
found to be at the 5% level of significance 
(P =405), 

Second trimester of gestation—Fifteen 
experimental rabbits gave birth to 108 
live-born normal-appearing young and 
one stillbirth. The stillborn demonstrated 
no gross pathology upon dissection and 
examination. At four weeks, 48 of the 108 
live-born offspring (35%) had died. The 
cause of death in all was believed to be 
secondary to neglectful mothering; the 
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quality of the maternal nest was, on the gation of Snirai and Majima’: Intrave- 
average, lower in this group and canni- nous administration of fluorescein sodi- 
balistic infanticide was noted among um does not appear to have a teratogenic 
some of the mothers. None of the 48 or embryocicial effect in pregnant mict on 
young demonstrated gross pathology the seventh day of gestation. This conclu- , 
upon examination. Of the 60 live-born sion, although tenable, should not be 
rabbits alive at four weeks, all appeared taken as preof that fluorescein sodium is 
normal. Some of the 60 rabbits have been safe in pregnant women. To date, one Re 
kept alive for three months of follow-up report has indicated that fluorescein is | 
without evidence of delayed onset of lethal at lower concentrations per unit of 
birth defects. weight in mewborn rats as compared to | 
In the control group, 16 offspring were the adult.” The greater susceptibility of 
born to three mothers. At four weeks, ten the newborn may possibly be the result of 
of these offspring (65%) were dead. increased permeability of the blood-brain vhs 
Again, the cause of death was determined barrier. Ore report?’ with humans has 
to be secondary to neglectful mothering. demonstrated temporary paresthesia and 
As with the first trimester groups, the paralysis when fluorescein sodium was 
difference between the number of off- injected incrathecally. The possibility of 
spring that died during one month of detrimenta effect to human offspring in 
observation in the experimental vs the utero, before the formation of the blood- 
control group was analyzed with the brain barrier, should be considered. Ad- 
Chi-square test. The probability that the ditional work with primates is needed 
distribution occurred by chance was before fluerescein sodium can be used 
found to be greater than the 5% level of routinely in pregnant women. 
significance (P > .10). 
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SUMMARY - ; 
DISCUSSION Pregnant rabbits in their first and sec- ie 
The results of our preliminary study of ond “trimesters” of gestation were used a 
five rabbits are remarkably different from in a contrelled study to evaluate the tera- ra 
those of the follow-up controlled investi- togenicity of fluorescein sodium. Injec- 4 
tions of the drug were given in doses 


gation. The only factor that was not held 

constant between the investigations was 

temperature. The preliminary study was 

undertaken during the summer months, at 

which time the temperature in the animal 

shelter at our research center was between 

° . . . 

32 and 35 C. The follow-up investigation REFERENCES 

was carried out during the winter months : 

when the temperature in the animal shel- 1. Novotry, H. R., and Alvis, D. C.: A method of 
photographing fluorescence in circulating bloodin | 

ter was controlled and held at a constant the human retina. Circulation 24:32, 1961. : 


comparable to those planned for human ~ 
administration. No abortions or defects 
apparent et birth or as delayed manifesta- 
tions were evident as a result of the drug _ 
therapy. | 


pre 





25° C. The prolonged period of high tem- 2. Hayrek, S. S.: Recent advances in fluorescein 
peratures during the preliminary study re angiography. Br. J. Ophthalmol. 58:391, | 
could have induced some detrimental 3. Sunada, I., Inoue, K., Hirota, Y., Inui, K., Sato, 


consequences for fetal growth and caused T., Toyoda K., Moriguchi, H., Higriki, T., Sugi- . 


an increased frequency of abortion.® moto, K.. Yoshida, S., Yasuzumi, T., and Miki, T.: “4 
Adverse sice-effects of fluorescein angiography in 


Findings in our larger controlled study connection with the anti-emetic or intra-cutaneoug ; 
support the conclusion from the investi- test. Folia Ophthalmol. Jap. 24:487, 1973. ÉE 
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INVOLUTIONAL DIABETIC RETINOPATHY 


WILLIAM J. RAMSAY, M.D., ROBERT C. RAMSAY, M.D., 
RICHARD L. PURPLE, PH.D., AND WILLIAM H. KNOBLOCH, M.D. r 


Minneapolis, Minnesota 


Studies}? show spontaneous regression 
of ocular neovascularization has occurred 
late in the course of proliferative diabetic 
retinopathy. The resultant fundus appear- 
ance is characterized by vascular attenua- 
tion, optic nerve pallor, pigmentary dis- 
persion, and replacement of neovasculari- 
zation by avascular glial tissue (Fig. 1). 
This is referred to as the atrophic, 
burned-out, or involutional phase of dia- 
betic retinopathy. One of us (W.H.K.) 
observed that patients with this end-stage 
proliferative retinopathy complain of dif- 
ficulties with night vision and, addition- 
ally, that there is a superficial resem- 
blance to pigmentary degeneration of the 
retina. These observations suggest that 
despite the clinical improvement in the 
late stage, as compared to the earlier ac- 
tive phases of proliferative retinopathy, 
abnormalities of retinal function in such 
eyes should be demonstrable by electro- 
physiologic testing methods. 

Additionally, the frequent occurence of 
-involutional retinopathy after vitrectomy 
surgery? makes further study of this phase 
increasingly important. 


SUBJECTS AND METHODS 


We studied 12 patients with the clinical 
appearance of involutional diabetic reti- 
nopathy. Patients who had previously re- 
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mology Annual Meeting, Sarasota, F lorida, April 26, 
1977. 

Reprint requests to William H. Knobloch, M.D., 
Box 493 Mayo Bldg., Department of Ophthalmology, 
University of Minnesota, Minneapolis, MN 55455. 





Fig. 1 (Ramsay and associates). Posterior pole 
photograph of involutional retinopathy showing 
optic nerve pallor, residual avascular gliosis, arterio- 
lar and venous attenuation, pigmentary mottling, 
and contracture of the internal limiting membrane 
of the retima. 


ceived extensive photocoagulation were 


excluded from this study. All patients had — 


previously documented neovasculariza- 
tion or vitreous hemorrhage and, at the 
time of this study, had clear media and no 
evidence of active proliferative disease. 
The patients ranged in age from 30 to 
66 years (mean, 44 years), and all had 
insulimdependent diabetes mellitus. The 
duration of diabetes ranged from 18 to 40 


years (mean, 27 years). Five eyes had — 


severe visual loss (hand movements or no 
light perception) secondary to traction 
retina) detachments and were not studied. 
The following determinafions were made 
on the remaining 19 eyes: 

l. Best corrected visual acuity using 
the methods developed by the Diabetic. 
Retinopathy Study protocol.* 

2. Goldmann visual field. 
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°3. Fundus photography of the seven 
standard fields identified in the Diabet- 
ic Retinopathy Study protocol.4 

4. Dark adaptation curve using the 
Goldmann-Weekers dark adaptometer. 

5. Fluorescein angiography. 

6. Color vision using the Farns- 
worth-Dichotomous test (Panel D-15), 
the Farnsworth-Munsell 100-Hue test, 
and the Nagel anomaloscope. 

7. Electroretinography (ERG) was 
performed after pupil dilatation, and 
initial testing was done after light adap- 


tation at greater than 5 foot-lamberts. A 
-= Burian-Allen bipolar contact lens was 


used with a Grass PS-22 photostimula- 
tor placed 12 inches above the patient’s 
eye. The stimulus measured approxi- 
mately 30 degrees of visual field. Pho- 
topic recordings were made by using a 


= series of photopically balanced white, 


red, and blue lights. Providing thet 
was no history of a seizure disorder, the 
30-Hz photopic flicker test was done to 
determine the phase responses to white 
light ‘at maximum intensity (16 on PS 
22, with no filters). In our previous 


= control studies, we used the PS-22 


photostimulator with 30 degrees of reti- 


=- na illuminated and confirmed Berson 


and associates’>-7 results regarding 
phase relationships obtained with a 
ganzfeld stimulus in the presence of a 
progressive tapetoretinal degeneration. 

Our patients were then dark-adapted 
for 20 minutes and the scotopic re- 


sponses to white light flashes were re- 


corded. Starting with the threshold in- 
tensity necessary to evoke a measurable 


= scotopic b-wave (10 to 20 uV), the in- 


tensity was increased in steps of 0.5 log 
units or less in order to define the maxi- 
mal b-wave. As b-wave amplitude was 


+ measured from the ERG baseline to the 


peak, care was taken in the critical area 


_ (usually between 2.0 and 2.5 log units 


of light attenuation) by proceeding in 
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0.1 or 0.2 log unit increments to deter- 
mine that point at which the scotopic 
a-wave began to diminish the peak b- 
wave amplitude. 

After completing the scotopic series 
of recordings, we used deep red room 
light to allow transfer of the contact 
lens to the fellow eye. After an addition- 
al three minutes of dark adaptation, the 
scotopic series was repeated. If neces- 
sary, the patient was then light-adapted 
for ten minutes and the photopic series 
was repeated. Each eye was tested sep- 
arately as our patients tolerated separate 
testing better than testing of both eyes 
simultaneously. 

Using Polaroid photographs ef the 
oscilloscope tracings, we made meas- 
urements from waves recorded. A-wave 
amplitude was measured from the ERG 
baseline to the trough. B-wave ampli- 
tude was measured from the ERG base- 
line to the peak. The latency to response 
onset (measured on 5 or 10 msec per 
division of sweep speed) and implicit 
time to the peak of the response were 
also determined. 

8. Electro-oculography (EOG) was 
performed .by recording each minute 
the potentials produced by ocular rota- 
tions of 60 degrees for 15 minutes dur- 

-ing dark adaptation and then for 15 
minutes during light adaptation. The 
light-peak (L) to dark-trough (D) ratio 
was then determined. The lower limit 
of normal for the L/D ratio in our labo- 
ratory is 1.60. The EOG curve for each 
patient was plotted as microvolts per 
degree of ocular rotation vs time. 


RESULTS 


The best corrected visual acuity ob- 
tained was 6/6 (20/20) in eight eyes, 6/9 
(20/30) in five eyes, 6/12 (20/40) in three 
eyes, 6/15 (20/50) in one eye, 6/30 (20/ 
100) in one eye, and 6/60(20/200) in one 
eye. One eye was aphakic and all other 
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eyes had minimal refractive errors with- 
the spherical equivalents ranging from 
+0.50 to —3.00 diopters. 

The visual field abnormalities recorded 
can be divided into two groups. One 
group of seven eyes showed mild abnor- 
malities consisting of mild to moderate 
constriction of all isopters tested. The 
remaining 12 eyes had more severe abnor- 
malities and fell into the second group. 
Each of these eyes had large, dense, 
nerve-fiber defects. Associated defects 
found included isolated scotomata in 
four eyes and a partial ring scotoma in an 
additional four eyes. The single eye with 
visual acuity of 6/60 (20/200) had the 
most severe visual field abnormality con- 
sisting of a dense ring scotoma with a 
remaining central field of less than 10 
degrees to the IV/4 target. 

A dark adaptation curve was deter- 
mined in 14 eyes. Four eyes showed a 
delayed rod-cone break, as well as an 
abnormal final rod threshold which re- 
mained elevated above a log intensity of 
104. The remaining ten eyes showed a 
delay in the rod-cone break but reached 
normal final rod threshold levels. 

The macular angiographic findings 
were similar in all eyes studied (Fig. 2). 
The abnormalities included delayed ar- 
terial flow, areas of capillary obliteration, 
and minimal intraretinal vascular anoma- 
lies. Additionally, thinning and irregular- 
ity of the retinal pigment epithelium pro- 
duced a mottled fluorescein pattern with 
window defects. No eye showed active 
proliferative disease, although avascular 
glial tissue was present along the superior 
and inferior vascular arcades in several 
eyes. 

The EOG was recorded in 16 eyes (Fig. 
3) and all showed subnormal recordings 
with the L/D ratio ranging from 1.00 to 
1.56 (mean, 1.33). 

Electroretinography was done in 17 of 
the 19 eyes included in this study (Fig. 4). 
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Fig. 2 (Ramsay and associates). Fluorescein angi- 
ography demonstrates delayed and incomplete arte- 
riolar fow. capillary obliteration, and retinal pig- 
ment epithelial atrophy with window defects. 


The recorcings indicated reduced a-wave 
and b-wave amplitudes under both pho- 
topic and scotopic testing conditions. The 
maximum a-wave obtained ranged from 
70 pV to 300 pV with a mean of 167 pV. 
The maximum scotopic b-wave obtained 
ranged from 60 pV to 300 uV with a mean 
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Fig 3 (Ramsay and associates). Left, Normal 


curves. Rignt, Representative depressed curves in, 


eyes with imvolutional retinopathy. 
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of 130 uV. Normal values in our laborato- 
ry are 200 to 500 uV for both the peak 
scotopic a-wave and the peak scotopic 


Additionally, the latency of response to 
white light under scotopic conditions was 
delayed in all 17 eyes tested. As well, the 
photopic 30-Hz flicker test showed an 
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K, Fig. 4 (Ramsay and associates). Photopic respons- 
5 es to red, blue, and white light flashes obtained in 
= One normal control eye and two eyes with involu- 
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tional retinopathy. The response to the 30-Hz flicker 
(stimulus flash indicated by arrows) is abnormal in 
the involutional eyes. Scotopic responses to variable 
intensity white light flashes show marked reduction 
in the maximum b-wave amplitude in the involu- 
tional eyes. 
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abnormal phase relation and subnormal 
amplitudes in all eyes tested. Finally, 
b-wave oscillations were observable, but 
depressed in 15 eyes and absent to the 
highest light intensity flash in two eyes. 

Abnormalities of color vision were 
found in eight of the nine patients tested. 
Six patients showed evidence of an ac- 
quired dyschromatopsia (Fig. 5) with 
major involvement of the tritan axis. The 
Farnsworth-Munsell 100 Hue test was the 
most diagnostic. All six patients showed 
pathologic total error scores ranging from 
145 to 471 and located around the blue- 
yellow axis. 


Fig. 5 (Ramsay and associates). In 
four patients. Results of Farns- 
worth-Munsell 100 Hue tests indi- 
cated an acquired blue-yellow dys- 
chromatopsia. 


$ S 


c 


| 


\ 


j PIN 
“HH 


Of 4 
AS ff, 
r Js 

an 
/ 


ioak. a We 


VOL. 84, NO. 6 


> 





EU tt tae, 
= : 5 H 
DA m 





INVOLUTIONAL DIABETIC RETINOPATHY 





; =e 
ENA , RETEST 





= 
k- 








t tN 


Fig. 6 (Ramsay and associates). Results of Farnsworth-Mensel! 100 Hue test (two trials averaged) and 
D-15 Panel test in one patient with involutional retinopathy are consistent with diagnosis of acquired 


tritanopia. 


The remaining two patients showed 
abnormalities consistent with a diagnosis 
of tritanopia or tritanomaly (Fig. 6). In 
both cases the Raleigh Equation was 
within the normal range. The D-15 Panel 
test was normal in one patient and showed 
dichromatic tritanopia in the second pa- 
tient. The Farnsworth-Munsell 100 Hue 
test was abnormal for both and showed a 
marked tritan axis with few errors scat- 
tered outside the tritan axis. 


DISCUSSION 


We have developed our understanding 
of the natural course of proliferative dia- 
betic retinopathy through several clinical 
studies.!» 8-12 Once diabetic retinal neo- 
vascularization is present, a cycle devel- 
ops characterized by the initial growth of 


the new vessels, followed by regression. 
Dobree! refers to this cycle as the primary 
changes in proliferative diabetic retinop- 
athy. The final visual outcome is modi- 
fied by secondary changes occurring in 
the disx. retina, vitreous, choroid, and the 
anterior segment of the eye, resulting 
from hemorrhage or connective tissue for- 
mation im the intraocular tissues.” 

The present concept of the pathogene- 
sis of diabetic retinopathy, both prepro- 
liferative and proliferative, is based on 
gradually increasing retinal ischemia.” 14 
While the initiating factor or factors re- 
main unclear, capillary obliteration, 
shunt vessel formation, and microaneur> 
ysm formation adjacent to avascular areas 
represent the early histopathologic 
findings 16-2! Increasing retinal ischemia, 
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at some critical point is thought to result 
in neovascularization, perhaps through 
the elaboration of a vasoproliferative fac- 
tor.°The late regression of neovasculariza- 
tion probably results from further vascu- 
lar insufficiency, leading to ischemia too 
severe to stimulate or support vasopro- 
liferation. 

Spontaneous regression of neovascular- 
ization in the diabetic eye results in im- 


provement of visual prognosis. The eye is 


generally protected from catastrophic vit- 
reous hemorrhage and visual acuity stabi- 
lizes, frequently at a socially useful level 
(vision = 6/15 [20/50]). Despite these 
beneficial effects, this study clearly shows 
that severe functional disturbances exist 
in such eyes. The marked reduction in the 
maximum b-wave amplitude of the ERG 


and the depression of the EOG indicate 


widespread cellular abnormalities affect- 
ing the outer layers of the retina and the 
retinal pigment epithelium. 
Additionally, all eyes studied had de- 
layed implicit times and an abnormal 


= phase relation to the 30-Hz photopic 
= flicker test. As these abnormalities are 


characteristic of tapetoretinal degenera- 
tions,®7 they suggest that progressive de- 


_terioration of retinal function occurs in 


eyes with involutional retinopathy. While 
the rate of deterioration has not yet been 
determined, the similarity to the ERG in 


_ dominantly inherited retinitis pigmentosa 
_ suggests that several decades could elapse 


before the ERG becomes nonrecordable 
and the eye blind. We have observed 


_ several patients with a history of diabetes 


mellitus of 35 to 45 years duration, ad- 
vanced involutional retinopathy, and 
optic nerve atrophy, with reduction of 
visual acuity to the level of light percep- 
tion. Furthermdre, the variation in both 


- the depression of the ERG b-wave ampli- 


tude and the visual field abnormalities in 


the eyes studied support the concept that 


the involutional phase of proliferative di- 
abetic retinopathy is not an end-stage, but 
represents a continuum of slow deteriora- 
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tion of retinal function that may culmi- 
nate in blindness. 

In this study, the extent of cellular loss, 
measured by the reduction of the ERG 
b-wave amplitude, is similar to that 
achieved therapeutically following pan- 
retinal photocoagulation.?? Additional- 
ly, when extensive photocoagulation is 
effective in causing regression of neo- 
vascularization the resultant clinical ap- 
pearance is similar to the spontaneously 
occurring involutional phase of diabetic 
retinopathy with vascular attenuation and 
optic nerve pallor. The ability of pan- 
retinal photocoagulation to reduce signif- 
icantly the incidence of severe visual loss 
in eyes with advanced proliferative dia- 
betic retinopathy has been demonstrated 
by the Cooperative Diabetic Retinopathy 
Study.?3 However, while Frank22 has 
shown no further deterioration of the 
ERG response up to six weeks after exten- 
sive photocoagulation as compared to the 
response immediately after treatment, the 
long-term effects have not been studied. 
If further deterioration of retinal function 
will occur with time, as this study sug- 
gests, it may be necessary to evaluate the 
long-term effect of extensive photocoagu- 
lation treatment. 

We did not expect the characteristic and 
repeatable tritan color vision abnormality 
found in eight of nine patients studied. 
We suppose this acquired blue-yellow 
dyschromatopsia is associated with the 
optic nerve atrophy present in all cases, 
rather than with a specific photoreceptor 
abnormality, although the findings do not 
distinguish between these two possibili- 
ties. The delimited tritan defects are more 
characteristic of a congenital color defi- 
ciency than of acquired defects, which 
generally show widespread error scores in 
the red-green as well as the blue-yellow 
akes.” 25 

While most patients in this study noted 
slow dark adaptation clinically, we could 
document this in only four of the 14 eyes 
tested. Thus, this test of rod function 
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seems affected later in the course of invol- 
utional retinopathy than in that of the 
tapetoretinal degenerations. 

These results indicate that, despite ex- 
cellent central visual acuity (17 of 19 eyes 
= 6/15 (20/50) and improved clinical ap- 
pearance, eyes with involutional retinop- 
athy show marked functional abnormali- 
ties. We have demonstrated involvement 
of the retina, retinal pigment epithelium, 
and optic nerve; the atrophic appearance 
of the fundus suggests involvement of the 
choroidal vasculature as well. The results 
support the concept that involutional reti- 
nopathy represents a continuation of the 
diabetic ischemic process, rather than a 
phase of spontaneous improvement from 
the earlier active proliferative phase of 
the disease. 

The data presented here suggest that 
the involutional phase of proliferative di- 
abetic retinopathy may result in a pro- 
gressive loss of retinal function. Evi- 
dence of progression has not yet been 
documented. To test this hypothesis, alon- 
gitudinal study has been devised at the 
University of Minnesota. Information con- 
cerning progressive loss of retinal func- 
tion, as well as the rate of deterioration, is 
important as renal transplantation,?® he- 
modialysis, and other therapeutic modali- 
ties are used to improve the long-term 
survival of patients developing the micro- 
vascular complications of diabetes melli- 
tus. 


SUMMARY 


The end-stage or involutional phase of 
proliferative diabetic retinopathy may re- 
sult in stabilization of vision for long 
periods of time. However, the clinical 
resemblance to the progressive tapetore- 
tinal degenerations suggests that marked 
functional impairment of the retina is 
present in such eyes. 

We studied 19 eyes with involutional 
retinopathy to document the status of the 
retinal function. Studies included fluo- 
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rescein angiography, visual field exami- 
nation. dark adaptation testing, color vi- 
sion testing, electro-oculography and 
electroretinography (ERG). 

The resu_ts indicated marked function- 
al abnormalities in all eyes. The ERG 
tracings shewed uniformly subnormal re- 
sponses and delayed implicit times, simi- 
lar to those of dominantly inherited reti- 
nal pigment degeneration, and indicative 
of a progressive retinal disorder. In two 
patients, cclor vision testing showed de- 
fects similar to those seen in inherited 
tritanopia; and in the remaining patients, 
defects were indicative of an acquired 
blue-yellow dyschromatopsia. 
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OCULAR FINDINGS IN TRIPLOIDY 
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DANIEL M. ALBERT, M.D., Y. E. Hst4, M.D., 
AND S. PACKMAN, M.D. 


New Haven, Connecticut 


The usual chromosome complement of 
man is 46; 22 pairs of autosomes and two 
sex chromosomes. Normally, an individu- 
al acquires one chromosome of each auto- 
some pair and one sex chromosome from 
each parent. The anomaly of triploidy 
refers to that specific defect in which an 
individual’s cells have 69 chromosomes: 
three of each autosome and three sex 
chromosomes. Triploidy can result from 
some mechanism such as fertilization of a 
diploid ovum, fusion of a polar body with 
a fertilized ovum, or from double fertili- 
zation of a normal ovum by two sperms.! 
Postfertilization generation of triploid 
cell lines can produce mosaicism. Trip- 
loidy is common in spontaneous abor- 
tuses, but rare in livebirths. A triploid 
mosaic individual may survive to adult 
life; survivors have some cell lines with 
46 chromosomes (usually peripheral 
blood) and other cell lines with 69 chro- 
mosomes. 

We studied ocular abnormalities in 
a liveborn, 30-week-gestation triploid 
child, and in two teenage triploid mosaic 
individuals. 


CASE REPORTS 


Case 1—A 950-g child was born by a footling 
breech extraction after 30 weeks’ gestation. Apgar 
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scores were 1 at one and at five minutes; the heart 
rate was 25 beats per minute, and the infant died 50 
minutes after delivery. 

The 33-vear-old, white mother had Rh positive 
blood anc had taken contraceptive medication 
(Ortho Novum) up to one month before conception. 
She had had normal, full-term infants in two previ- 
ous pregnancies. 

The baby had the characteristic facies of 
cebocephely (Fig. 1). The head was long and coni- 
cal; ears were low set; there was pronounced 
hypotelorism and blepharophimosis, as well as bi- 
lateral iris colobomata and microcornea. Midline 
facial defzets included a single midline nostril and 
an incomplece cleft palate. There was a flat, open 1 x 
l-cm lumbesacral myelomeningocele. Transverse 
palmar creases were present bilaterally; partial syn- 
dactyly was present between the left third and 
fourtk toes. The external genitalia were ambiguous. 

Autopsy findings included thymic hypoplasia, 
hemorrhagic lungs, and the presence of a patent 
ductus erteriosus and a patent foramen ovale. A 


$ 
A.S 
fos 


Fig. 1 (Fulton and associates). Case 1. A true 


tripleic individual of 30 weeks’ gestation with cebo- 
cephalr, abnormal ears, a single midline nostril, and 
an inecmplete cleft palate. 
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thyroid gland was present; no gall bladder was 
identified. Extramedullary hematopoiesis was iden- 
tified on microscopic examination of the liver. There 
was ‘hyperplasia of the zona glomerulosa of the 
adrenal glands. The undescended testes had Ley- 
dig’s cell hyperplasia. 

The brain was holotelencephalic, hypoplastic, 
and soft, with focal macerations. The frontal lobes, 
pituitary gland, and olfactory and optic nerves were 
not identifiable. The cerebral cortex was shortened 
rostrally, and the occipital cortex was undivided. 
The superior longitudinal fissure was not devel- 
oped, with only shallow indentations outlining the 
major gyri. The posterior border of the holosphere 
was formed by a horseshoe-shaped cylindrical rim 
of white cortical tissue, from which dangled a veil of 
membranes, blood vessels, and choroid plexus, pre- 
sumably forming a fluid-filled cyst in situ. There was 
a large bulbous midbrain portion with normal ap- 
pearing pons and medulla attached to median cortex 
rostrally. No cerebellum was identified. 

The modal chromosome count in peripheral blood 
leukocytes (20 of 31) and cultured skin fibroblasts 
(38 of 50) was 69,XXY. The other cells had counts 
ranging from 61 to 70, and were interpreted as 


representing broken triploid cells with random loss 


or gain of one or more chromosomes. Giemsa band- 
ing confirmed that the karyotype in both cell types 
was 69,XXY (Fig. 2). Single Barr bodies appeared 
present in some neuronal nuclei of the midbrain and 
brainstem; however, the nuclei were pale and indis- 
tinct. 

Over 100 skin fibroblasts were examined by the 
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Hoechst-Giemsa technique.? Both X chromosomes 
were early replicating; neither X chromosome exhib- 
ited the replication pattern characteristic of late 
replicating (inactive) X chromosomes. 

Peripheral blood karyotypes of both parents were 
normal. Quinacrine fluorescence studies of the par- 
ents’ lines revealed an identical polymorphic marker 
on one number 13 chromosome in each parent. The 
mother had a 9qh— marker chromosome, but only a 
single copy of this marker chromosome was present 
in the infant’s cells. Therefore, it was not possible to 
deduce by marker chromosomes which parent con- 
tributed an extra set of chromosomes. 

Ocular pathology—The right globe measured 
14 x 15 x 14mm and hada 4-mm length of thin optic 
nerve attached. The cornea was clear and measured 
5 x 5mm. The pupil was 5 mm in diameter with an 
inferonasal coloboma of the iris. Transillumination 
revealed the coloboma extended posteriorly to in- 
volve the posterior uvea. The eye was opened in an 
oblique meridian to include this coloboma in the 
pupil-optic nerve sections. The anterior chamber 
was shallow, and we could not determine if the 
angle was open. The iris, ciliary body, and choroid 
were involved in the coloboma, which extended to 
the optic disk. The lens was slightly yellow and 
tear-shaped, that is, spheroidal with flattening next 
to the uveal coloboma. The vitreous was clear and 
partially liquified. The sclera was thinned, especial- 
ly surrounding the optic nerve posteriorly. A deep 
optic nerve pit was present. The left globe measured 
14 x 14 X 13 mm and had a 5-mm length of optic 
nerve attached. The cornea measured 5 X 6mm. The 
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Fig. 2 (Fulton and associates). rad: 1. The karyotype of the triploid individual is 


revealed by G-banding to be 69,XXY in both skin fibroblasts and leukocytes. 
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gross findings were similar to those of the right eye. 

On microscopic examination, the corneal 
epithelium in the right eye was of variable thick- 
ness, and a mild inflammatory pannus was present. 
Bowman’s membrane was poorly developed, but 
identifiable. Keratocytes were irregularly distribut- 
ed. Descemet’s membrane was duplicated in several 
sites. A vascular membrane was adherent to the 
posterior cornea in multiple irregular areas. Mesen- 
chymal tissue was in the iridocorneal angle and the 
angle structures were poorly developed. The iris, in 
areas away from the coloboma, was hypoplastic with 
a thin stroma, but sphincter and dilator museles 
were identified. The iris epithelium was vacuolated. 
The ciliary processes were elongated and showed 
areas of arborization. The ciliary epithelium was 
hyperplastic. A persistent tunica vasculosa lentis 
surrounded the lens. The lens capsule was intact; in 
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the area of the coloboma, uveal pigment was adher- 
ent to the capsule. The lens cortex contained vacuo- 
lated greas and persistent nuclei. The lens was 
flattened nex: to the uveal coloboma and the vitreous 
contained remnants of the hyaloid vasculature. In 
the areas of the coloboma, the retina was reduced to 
a gliotic membrane. At the edge of the coloboma, 
dysplastic rcsettes (Fig. 3, top left), and areas of 
embryona! retina were seen (Fig. 3, top right) next to 
the coloboma were hypopigmentation and areas of 
duplication ef the retinal pigment epithelium (Fig. 
3, bottom left). The outer nuclear layer was only 
partially differentiated with incomplete formation of 
photorecevicr elements (Fig. 3, bottom right). The 
inner nuclear layer was thin and the ganglion cell 
layer of the retina contained few ganglion cells, but 
increased numbers of glial cells. In anteroposterior 
sectiors of tne globe a large pit was present in the 


Fig. 3 (Fulton and associates). Case 1. Top left, 
Dysplastic rosettes were present in areas of the 
retina near the edge of the colobcma. Top right, 
Areas of embryonal retina persisted. Bottom left, 
The retinal pigment epithelium was aypopigmented 
in areas anc duplicated in other areas next to the 
coloboma. Bottom right, The outer auclear layer of 
the retina was only partially differentiated, and 
photoreceptor elements were incompletely formed. 
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E Fig. 4 (Fulton and associates). Case 1. A large pit 
pi was present in the optic nerve. Few nerve fibers 
p were identified. 

BA 

be. 

* optic nerve (Fig. 4) and a few nerve fiber bundles 


4 could be identified. Ectopic retina was identified 
within the optic nerve and in the adjacent sclera 
(Fig. 5). Cross sections of the optic nerve confirmed 
the absence of nerve fiber bundles except in one 
quadrant; myelin stains revealed myelinated fibers 
in this quadrant of the nerve. 

The findings in the left eye were similar to those 
in the right, except the retina consisted of gliotic 
tissue with rosettes of retinal cells adjacent to the 
optic disk. 

We made the following histologic diagnoses for 
both eyes: 

1. Corneal scarring, mild corneal pannus, and 

duplication of Descemet’s membrane. 

2. Incomplete development of the angle struc- 

tures. 

3. Cataract, spherophakia, and persistent tunica 

vasculosa lentis. 

4. Colobomata of lens, iris, ciliary body, and 

choroid. 
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retina was present in the optic nerve and adjacent 
sclera of this triploid infant. 





5. Persistent hyaloid vasculature. 

6. Retinal dysplasia, decreased ganglion cells, 

and gliosis of the retina. 

7. Optic nerve pit, optic atrophy, ectopic retina in 

the optic nerve. 

Case 2—This white girl, the first child of a 23- 
year-old mother and a 39-year-old father, was the 
product of a normal pregnancy. She has a normal 
brother; a sister has seizures.’ 

At birth, the patient’s left arm and leg were shorter 
than the right. Motor and mental development were 
retarded and left-sided grand mal seizures first oc- 
curred at 18 months. X-ray film measurements at age 
6 vears showed body hemiatrophy and bone age 
retarded by two years, both on the left side. An 
abnormal pigmentation of both legs was observed, 
which was consistent with incontinentia pigmenti. 

At age 16 years (Fig. 6), she weighed 50.5 kg. A 
marked kyphoscoliosis prevented accurate height 
measurement, but she appeared abnormally short. 
Facial asymmetry was apparent. She had partial 
syndactyly between the left second, third, and 
fourth toes, and on the left hand. She had general- 
ized weakness. Complete control of her seizures has 
not been obtained on medical therapy. Her intelli- 
gence quotient was approximately 70. 

Leukocyte chromosomes have been normal on 
multiple determinations; however, chromosomes 
from skin fibroblasts were consistently mosaic, 
46XX/69XXX. At the age of 5 years, the ratio of 46:69 
chromosomes was approximately 1:l. At age 11] 
years, the ratio was approximately 4:1. 

Ocular examination at age 16 years revealed nor- 
mal eyelids, ductions, and versions, and normal 
results of Schirmer tear test. She had marked hippus 
of both pupils. Her best corrected visual acuity was 





Fig. 6 (Fulton and associates). Case 2. A 16-year- 
old triploid mosaic girl has congenital asymmetry, 
physical and mental retardation, and essentially 
normal eyes. 
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R.E.: 6/6 (20/20) with —1.00 —1.00 axis 180, and 
L.E.: 6/9 (20/30) with —1.00 —0.50 axis 180. With 
the Titmus stereoscopic test, she could fuse the fly, 
all three animals, and four of nine circles. The 
anterior segments and fundi were within normal 
limits. 

Case 3—This boy was the product of an unevent- 
ful term pregnancy and weighed 2,200 g at birth.*° 
He had one older and one younger brother who were 
normal. 

At 13 years of age (Fig. 7) he lived in an institution 
for the retarded. Although he was unable to talk, he 
understood simple directions and commands. He 
was able to put on his pants, feed himself with a 
spoon, and walk with assistance. He measured 146 
cm in height, weighed 47.5 kg, and had a head 
circumference of 57 cm. He had moderate truncal 
obesity and dorsal scoliosis, and wore a brace to 
support his back. 

He had synophrys and bilateral blephoroptosis. 
Results of the Schirmer tear test were R.E.: wet 
5 mm in 5 minutes, and L.E.: wet 15 mm in 2 
minutes. His corneal diameters measured between 
10 and 11 mm. An accurate visual acuity could not 
be determined, but he did hold fixation and follow a 
target with his eyes. The refractive error was: R.E.: 


Fig. 7 (Fulton and associates). Case 3. This 13- 
year-old triploid mosaic boy is retarded both physi- 
cally and mentally; he had no gross ocular dysfunc- 
tion. 
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+3.00 and LE: +3.00 —0.50 axis 180. Other ocular 


findings were within normal limits. 


DISCUSSION : 


At conception, triploidy is one of the 
most common human chromosome aber- 
rations. From studies of spontaneous 
abortuses and still births, triploidy can be 
estimated to occur in at least 1% of all 
recognized conceptions.® Most of these 
chromosomally abnormal embryos are 
aborted spontaneously. In one series, 
5.5% of karyotyped spontaneous abort- 
uses were triploid.” At birth, the inci- 
dence of triploidy is 1 per 10,000. Trip- 
loid cells may be 69,XXX, or 69,XXY, or 
69.XYY. In most cases, the mother has 
been described as being the source of the 
extra haploid set.! Parents and siblings 
have not yet been found to exhibit any 
chromesomal abnormality. 

The following clinical features may 
suggest a triploid pregnancy” ®: 

1. History of oral contraceptive use 
within six months of conception. 
Twenty-four percent of abortuses 
from women who conceived within 
six months of cessation of oral con- 
traceptive use had triploid karyo- 
types; 23% of these triploids were 
mosaics.‘ 

Polvhydramnios. 

Toxemia of pregnancy. 

Placenta large for the duration of the 
pregnancy. 

Hydatiform degeneration of the pla- 
centa (on gross or microscopic exam- 
ination). 

The elinical and anatomical anomalies 
of the triploid fetus vary (Table 1). Those 
few who survive the early weeks of preg- 
naney are born prematurely, and are ei- 
ther stillborn or die within a few days. ' 
Birth weight is almost always low. The 
triangular face may be accompanied by 
low-set ears. The nose may be absent or 
represented by a single midline nostril. 
Cleft lip or palate, or both, may be pre- 
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TABLE 1 


CLINICAL FEATURES OF COMPLETE TRIPLOIDY 
(28 CASES)9~32 





Maternal age (yrs) 19-38 (25.2) 
Gestational age (wks) 24-41 (33.8) 
Birth weight (kg) 0.35-3.48 (1.7) 
Time of death Abortion-stillbirth- 
are 7 days 
Genotypic sex 11 XXX, 17 XXY 
= Placenta 
Large 9 
Hydatiform ll 
Face 
Asymmetry 3 
Low set ears 13 
Palate, lip defects 12 
Central nervous system 
Hypotonia 3 
Lumbar meningomyelocele 5 
Respiratory 
Hemorrhage, effusions, 
atelectasis hyaline mem- 
brane disease 9 
Cardiovascular 
Ventricular septal defect, 
patent ductus arteriosus, 
atrial septal defect 17 
Skeletal 
_ Syndactyly, fingers/toes 17 
Transverse palmar crease 11 
Genitourinary 
Undescended testes 12 
Hypospadias 8 
Polycystic kidneys 5 
-Interstitial cell | ; 
hyperplasia 5 
Adrenal hyperplasia 6 


sent. A single transverse palmar crease, 


talipes equinovarus, and syndactyly of 


the hands and feet may occur. The five 
meningomyeloceles have been located 


in the lumbosacral area. The external 
genitalia are usually ambiguous when 


the karyotype is XXY. Previously de- 
scribed clinical ocular abnormalities in- 
clude blephoroptosis, blepharophimosis, 


_ telecanthus, extreme hypotelorism, pro- 
' ptosis, iris and choroidal colobomas, and 


coloboma of the optic nerve (Table 2).8-732 
Histopathologic ocular abnormalities in- 
clude microphthalmia, dysgenesis of the 
cornea, iridocorneal angles, lens, vitre- 
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TABLE 2 


NO. OF OCULAR DEFECTS IN 28 CASES9~82 
OF COMPLETE TRIPLOIDY 








Clinical 


Telecanthus 
Hypotelorism 
Hypertelorism 
Blepharophimosis 
Blepharoptosis 

Proptosis 
Microphthalmia 

Ectopic pupil 
Anophthalmia (unilateral) 
Microcornea 

Coloboma of iris-choroid 
Normal eyes 
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ous, retina, and optic nerve and tract 
(Table 3). 

Triploid mosaic individuals may sur- 
vive at least until 16 years of age. Clinical 
features of the triploid mosaic individual 
differ from those of the true triploid (Ta- 
ble 4).875:33-39 Low birth weight and men- 
tal and growth retardation are characteris- 
tic of the mosaic individual. Congenital 
asymmetry and syndactyly have occurred 
in about half of the cases. The face may 
be triangular, with turned down corners 
of the mouth. Lip and palate defects 
are less common than in true triploidy. 
Marked scoliosis may occur. Leukocyte 
chromosomes are usually normal, while 
triploid mosaicism is demonstrated by 
examination of skin or other tissues. Ocu- 
lar abnormalities recognized to date in- 
clude antimongoloid eyelid fissures, 
microphthalmia, and colobomata of the 
iris and choroid. 

It is not apparent why specific ocular 
dysgenesis, such as retinal dysplasia, 
should be associated with an extra hap- 
loid set of chromosomes. Abnormal reti- 
nal development is associated with other 
chromosome disease, however, and spe- 
cifically retinal dysgenesis has occurred 
with some abnormality involving chro- 
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TABLE 3 


NO. OF OCULAR DEFECTS IN 3 CASES!*?8 
OF COMPLETE TRIPLOIDY 


Histopathologic 


to 


Microphthalmia 
Cornea 
Microcornea 
Pannus 
Scarring 
Reduplicated Descemet’s membrane 
Thickened Bowman’s membrane 
Iridocorneal angle maldevelopment 
Iris coloboma 
Lens 
Spherophakia 
Cataract 
Persistent tunica vasculosa lentis 
Dislocated 
Intralenticular cavity 
Vitreous 
Liquid 
Persistent hyaloid 
Choroid coloboma 
Ciliary body coloboma 
Retina 
Dysplasia 
Gliosis 
Decreased ganglion cells 
Optic nerve 
Pit 
Atrophy 
Ectopic retina 
Coloboma 
Gliosis 
Rudimentary 
Optic tract absent 
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mosome 13, such as trisomy 13. 
Retinoblastoma occurs in approximately 
25% of individuals with 13q—.*° One 
interpretation of these observations is that 
one or several genes located on chromo- 
some 13 are responsible for normal retinal 
development, and when defective or un- 
balanced, for the abnormal development 
of the retina. When a normal adjacent 
structure is absent, as with a choroidal 
coloboma, there may be a concomitant 
absence of necessary organizers needed to 
induce the formation of normal tissue. 
For example, neural retina develops ab- 
normally if the retinal pigment ep- 
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TABLE 4 


NO. OF CLINICAL DEFECTS IN NINE CASES? 533-39 
OF MOSAIC TRIPLOIDY 


36-43 (39.6) 
1.00-3.75 (2.22) 


Gestational age (wks) 

Birth weight 

Mental retardation 

Growth retamlation 

Seizures 

Palate, lip defects 

Triangular face 

Micrognathia 

Mouth corner downturned 

Congenital asymmetry 

Hypospadia: 

Infantile sexual development 

Clinocactyly 

Scoliosis 

Retarded bone age 

Syndactyly of hand, feet, or 
botk 

Genotypic sex 
46XX/69XXX 
46XY/69XXY 
46XX/69XXY 
48XXYY/TIXXXYY 

Ocular 
Antimongoloid eye fissure 
Microphtralmia 
Coloboma 
Normal 
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ithelium is absent.*! 42 In our Case 1, the 
neural ectoderm of the retina showed 
abnorma. differentiation, with hyperpla- 
sia, rosettes, and persistence of em- 
brycnal retina at the edge of the colo- 
boma. Tne imbalanced gene hypothesis 
and the defective organizer hypothesis 
are mutually compatible, but the present 
evidence will neither confirm nor refute 
either. 

Triple.d cells differ in the following 
ways from normal diploid cells: 

l. Nuelear DNA content is increased 

by 50%.12 15 
2. The nucleus is enlarged.” 


3. Though the size of the entire triploid ' 


cell is enlarged as much as 100%, 
organomegaly is unknown in a trip- 
loid individual. 

4. The number of Barr bodies per cell 
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is usually one less than the total 
number of X chromosomes. In 

triploid individuals, the proportion 
of Barr bodies is not increased, 
but decreased.!>1921 One study of 
thymidine-labelled, triploid meta- 
phase chromosomes suggested more 
than one X chromosome was active 
in a triploid individual with multi- 
ple X chromosomes.!* In our Case 1, 
neither X chromosome exhibited the 
replication pattern characteristic of 
inactive X chromosomes. 

5. Triploid cell replication time in 
vitro is prolonged compared to dip- 
loid cells. If this occurs in vivo, the 
proportion of triploid cells would 
decrease in the mosaic individual as 
they become older; this has been 
observed in our Case 2. 

Increase in nuclear and cell size, or in 
DNA content, and decrease in Barr bodies 
combined with the clinical features of a 
triploid pregnancy may suggest the pres- 
ence ef a triploid anomaly, even when 
chromosome studies may be unsuccess- 
ful. As documented abnormalities in trip- 
loid patients are correlated with ocular 
changes, we may gain insight on the spe- 
cific effect of the involved chromosomes 
on the eye. 


SUMMARY 


We studied the abnormal ocular and 
systemic findings in one case of true trip- 
loidy and two cases of triploid mosaicism. 
A liveborn triploid child, 69,XXY, had 
abnormalities including cebocephaly, a 
single midline nostril, incomplete cleft 
palate, transverse palmar creases, partial 
syndactyly, and ambiguous genitalia. Oc- 
ular abnormalities included hypotelor- 


e 
‘ism, blepharophimosis, microcornea, iris 


coloboma, cataract, persistent hyaloid 
vasculature, retinal dysplasia, and optic 


‘atrophy. A 16-year-old girl with triploid 


mosaicism had congenital left facial and 
body hemiatrophy, both growth and men- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


== 7 7 . 
F i? in 
- 


DECEMBER, 1977 


tal retardation, left-sided grand mal sei- 
zures, incontinentia pigmenti of both 
legs, partial syndactyly, and generalized 
weakness. Results of her ocular examina- 
tion were within normal limits. A 13- 
year-old boy with triploid mosaicism 
exhibited both growth and mental re- 
tardation, truncal obesity, and required 
a brace to support his back. Ocular find- 
ings included synophrys, bilateral bleph- 
aroptosis, and abnormal results of Schir- 
mer tear test. 

Studies indicate a wide spectrum of 
ocular and systemic abnormalities occur 
that are presumably associated with the 
chromosome error. 
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TOPOGRAPHIC IMPAIRMENT OF NIGHT VISION 
RELATED TO EXERCISE 


. ROBERT K. JONES, M.D., AND IAN T. WILCOTT, M.D. 
Montreal, Quebec 


In an experiment using long-distance 
runners we observed that, after running at 
night, night vision became defective in 
the lower visual quadrants, equally in 
both eyes, during the early stages of a 
planned running period. The defective 
vision slowly decreased in intensity after 
an apparent “conditioning effect” had oc- 
curred, and then remained constant for 
the remainder of the running period. 

To quantify and record these observa- 
tions, we implemented prospective stud- 
ies of runners on exercise treadmills. We 
included electrocardiographic monitor- 
ing, on-line indwelling catheter blood 
studies, and more exact evaluation of dark 
adaption by fundus adaptometric studies. 


SUBJECTS AND METHODS 


Eaeh individual involved in the study 
underwent three series of experiments. 
The first was at rest to determine the 
speed and degree of dark adaption in each 
subject for a 60-minute interval. The sec- 
ond series measured the speed and degree 
of dark adaption in the superior visual 
fields under a measured degree of exercise 
for a period of 60 minutes. The third 
series measured the speed and degree of 
dark adaption in the inferior visual fields 
under a measured degree of exercise for a 
period of 60 minutes. 

The control (resting) test procedure was 
as follows: the subject stood, slightly 
stooped, in the exercise treadmill (as he 
would in the exercise portion of the ex- 
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periments) with a Hecht-Shlaer! adapto- 
meter at eye level. The adaptometer was 
equipped with a light-adapting field of 
high brightness (1,500 to 2,000 mL), 
which the subject fixated on for three 
minutes before beginning the test. The 
room was darkened. The subject then 
fixated on a dim red light located 10 
degrees temporally and on the horizon. 
The light was located 10 degrees tempor- 
ally and 10 degrees superiorly during the 
second series of recordings, and 10 de- 
grees temporally and 10 degrees inferior- 
ly during the third series of recordings. 
The white light test field occupied a 3- 
degree solid visual angle that was ex- 
posed in flashes of .20 second. We con- 
trolled the brightness of the test field by 
filters of known density and a calibrated 
wedge. Each datum represents a thresh- 
old value taken during the course of dark 
adaption, or upon becoming fully dark- 
adapted, when varied experimental con- 
ditions were imposed. In the plotted re- 
sults, time is represented arithmetically 
on the abscissa and the visual threshold 
in Log millilambert units on the ordinate. 
Initially, we recorded values each minute 
during the early stages of dark adaption, 
then every three minutes, and finally, at 
five-minute intervals during the 60- 
minute period. 

Experiments requiring exercise were 
carried out with a speed and workload 
requiring a sustained pulse rate of 100 to 
120 beats per minute for one hour. This 
factor was measured by constant eight- 
lead electrocardiographic monitoring. 

The four subjects of the experiment 
were men ranging in age from 26 to 52 
years. They were all normotensive and in 
better than average physical condition; all 
regularly ran more than 50 miles per week 
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and two of the subjects had run the mara- 
thon distance (26 miles, 385 yards) in less 
than three hours. 


RESULTS 


We recorded results of the control (rest- 
ing) studies in the four subjects (Fig. 1) 
and found their speed and degree of dark 
adaption to be comparable with previous- 
ly reported results.” 

We illustrated the results of dark adap- 
tion in the superior visual fields during a 
period (60 minutes) of sustained exercise 
(Fig. 2). The speed of dark adaption was 
slower and the threshold of night vision 
during the exercise period was about 1 log 
unit higher in most subjects than in the 
resting study. 

Results of dark adaption in the inferior 
visual fields during a period (60 minutes) 
of sustained exercise (Fig. 3) indicated 
the speed of dark adaption was slower 
than in the first exercise study. More 
important, however, was the markedly 
elevated threshold for night vision in the 
inferior visual fields for all subjects dur- 
ing the entire exercise interval. This ele- 
vation of 2 or more log units occurred 
during the first 15 to 20 minutes and was 
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Fig. 1 (Jones and Wilcott), Dark-adapted thresh- 
olds in four test subjects during a 60-minute period 
of rest. 
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Fig. 2 (Jones and Wilcott). Dark-adapted thresh- = 
olds in superior visual fields of four test subjects 
during a 60-minute period of exercise. 





sustained throughout the interval at ap- 
proximately 2 log units. ok 


DISCUSSION i 
Thougà the subjective observations of = 
the individuals involved in this experi- 


ment were specific, it was difficult to 
obtain absolute and exactly reproducible r 
results by using the Hecht-Shlaer adapto- 
meter in a vigorously exercising individu- 
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Fig. 2 (Jones and Wilcott). Dark-adapted thresh- $ 
olds in inčerior visual fields of four test subjects 4 
during £ 60-minute period of exercise. i 
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al. A general reduction of dark adaption 
in the inferior visual fields was, however, 
unquestionable. 

Cessation of exercise to allow for test- 
ing on a quiet (nonexercising) subject 
tended to minimize the rapidity and ex- 
tent of change in dark adaption. We think 
the return to “normal” dark-adapted 
thresholds is relatively rapid with a cessa- 
tion of exercise, particularly in well- 
trained individuals. This supposition was 
suggested by our experience in the field, 
although our methods may not have been 
sophisticated enough to measure any but 
gross changes in night vision threshold 
measured at intervals of one minute or 
longer. 

Differences in retinal sensitivity be- 
tween the upper and lower parts of the 
retina as an explanation for topographic 
differences in night vision have been re- 
ported by aircraft pilots after night flying. 
Cibis* believed, however, that no differ- 
ence in sensitivity existed between the 
upper -and lower halves of the retina. He 
explained the effect reported by pilots on 
the basis of retinal adaption from the 
darker earth below and lighter sky above 
(the upper part of the retina having 


_ reached an equilibrium state of adaption 


suitable for the stimulus of the dark earth, 
and so forth). Although this explanation 
might apply in the case of running at 
night, it would have been obviated by the 
laboratory conditions. 

Cosiderable work has been dene con- 
cerning the “G” forces on the retinal 
circulation of pilots during the “gray-out”’ 
interval, which affects the infericr visual 
fields first if the individual is standing or 
sitting upright and the reverse if the sub- 
ject is upside down. This finding is con- 


‘sidered related to a decrease in blood flow 


to those portions of the retina upvermost 
from the heart. This phenomenon is bilat- 


‘eral and symmetrical, assuming the nor- 


malcy of the arterial circulation in both 
cartoid systems. 
In the laboratory, it is possible to visual- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Mg 


wy 


DECEMBER, 1977 


ize the fundus of a vigorously exercising 
individual. None of the changes observed 
by Duane® in his study of the fundus 
during blackout were observed in any of 
our subjects; we were, therefore, reluctant 
to explain the topographic loss of night 
vision with extreme exercise on the basis 
of gross changes in fundus circulation. 
However, studies’? on ophthalmic artery 
pressure in aircraft pilots during ortho- 
stasis and after moderate exercise show a 
general increase in blood pressure after 
exercise, but little change in the ophthal- 
mic artery pressure above the resting lev- 
el. One factor explaining the lack of 
change in blood pressure during exercise 
was the structural difference of the cere- 
bral vessels. The exercise in these studies 
was moderate; whether similar or more 
exaggerated circumstances could be ob- 
tained with extreme exercise is unknown. 
Changes in autoregulation of the cerebral 
vessels do occur, particularly during 
pathological states with a resultant 
“steal” phenomenon.®? 

Because impairment of night vision has 
not been reported in conjunction with 
moderate exercise, we hypothesize that 
the lack of increased ophthalmic arterial 
pressure observed in exercising individu- 
als, plus further changes in cerebral auto- 
regulation in extreme exercise, result in a 
relative paucity of blood in the upper 
portions of the retina. This change is 
subtle enough not to be detectable by 
gross changes in observed retinal circu- 
lation, but physiologically significant 
enough to result in impaired night vision 
in the lower visual fields. 

These findings may provide insight 
into changes in cerebral circulation asso- 
ciated with physical stress, as well as 
suggest additional mechanisms in the de- 
velopment of impaired night vision. 


SUMMARY 


We observed impaired night vision in 
the lower visual fields of long distance 
runners. We reduplicated our field obser- 
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vations by studying four vigorously exer- 
cising men, aged 26 to 52 years, under 
controlled laboratory conditions. Results 
of our observations showed impaired 
night vision did occur in the inferior 
visual fields of all four subjects. 
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A FLEXIBLE STAND FOR 
HAND-HELD MAGNIFITERS 


G. M. HOPE, PH.D. 


Louisville, Kentucky 


One of the difficulties encountered by 
patients with low vision is that many 
activities requiring the use of a magnifier 
also require the use of both hands. Al- 
though a number of flexible stand magni- 
fiers are available, they are rarely of ade- 
quate power to aid the low-vision patient. 
The application of flexible microphone 
stands to hand-held magnifiers used as 
low vision aids is a partial solution to this 
problem. 

One such device consists of a cast iron 
microphone desk stand (Atlas Sound DS- 
5), goose neck (13 in., Atlas Sound GN- 
13), adaptor (University Sound UAD-101 
or Atlas Sound AD-4B), and a microphone 
holder (Olsen Electronics MK-082 or 
040). An array of hand-held magnifiers 
simply clip into the holder and an assem- 
bled stand holding a +20-diopter magni- 
fier (Figure, top). Many other hand-held 
magnifiers are useful as low-vision aids, 
but will not clip into the holder; they can 
be attached through the hole created by 
removing the screw holding the plastic 
microphone clip to the threaded metal 
attachment (Figure, bottom). 

Thirteen of the 17 hand-held magnifi- 
ers listed in one catalog of low-vision 
aids! can be used on this stand, and eight 
of these can be clipped in and out. Many 
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* Medicine, 301 E. Walnut St., Louisville, KY 40202. 


INSTRUMENTS 








Figure (Hope). Top, Stand in “clip-in” configura- 
tion; complete and unassembled examples, with 
several magnifiers that can be clipped into the 
holder without modification. Bottom, Stand in 
“bolt-on” configuration; complete and unassembled 
examples, with several applicable magnifiers. 


other hand-held magnifiers can be adapt- 
ed to use with the stand by enlarging the 
handle; this is accomplished by wrapping 
the handle with tape or by simply drilling 
a small hole in it. Many vocational reha- 
bilitation clients have found this device 
useful for vocational applications, as well 
as for sewing, crafts, and other such activ- 
ities. 
REFERENCE 
l. New York Association for the Blind, Low Vi- 


sion Service: Catalogue of Optical Aids, 3rd ed. New 
York, 1974. 
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BIMANUAL BIPOLAR DIATHERMY 
FOR TREATMENT 
OF 
BLEEDING FROM THE ANTERIOR 
CHAMBER ANGLE 


RONALD G. MICHELS, M.D., 
AND THOMAS A. RICE, M.D. 
Baltimore, Maryland 


Intraocular diathermy has been used 
to coagulate vessels in the posterior seg- 
ment with either unipolar!~ or bipolar®~7 
methods. Bipolar diathermy is preferred 
‘because the electrical current is confined 
to an elliptical field between the two 
electrodes, thus reducing the risk of dam- 
age to adjacent tissue caused by radiating 
current. An underwater bipolar diathermy 
method has been developed to treat extra- 
ocular tissue and can be used to coagulate 
vessels in the anterior segment through an 
open-sky approach.’ Charles and co- 
workers® modified this method to provide 
bimanual, bipolar diathermy in which the 
distance between the electrodes is varia- 
ble; this method can be used with a 
closed-eye technique to coagulate vessels 
in both the posterior and anterior seg- 
ments.?1° 

Bleeding from the anterior chamber 
angle presents special problems for intra- 
ocular coagulation. We report a simple 
technique that employs a closed-eye ap- 
proach and a modified bimanual bipolar 
intraocular diathermy method to control 
bleeding from the anterior chamber an- 
gle. 


METHODS 


Using a Mentor Wet Field Coagulator 
as the electrical source, we placed clips 
on the distal end of each lead of the 


From the Department of Ophthalmology, Jehns 
Hopkins University School of Medicine, Baltimore, 
_ Maryland. 

Reprint requests to Ronald G. Michels, M.D., 
Wilmer Institute, Room 116, Johns Hopkins Hospi- 
tal, Baltimore, MD 21205. 


connecting cord. We then attached one 
lead to an intraocular instrument, (such as 
a vitrectomy probe, needle, or knife) and 
the second lead to a needle positioned 
externally at the corneoscleral limbus. 
While viewing through the operating mi- 


croscope, the surgeon then positioned the — 





intraocular instrument in the anterior 


chamber angle at the bleeding site, and 


the extraocular needle partially penetrat- 


ed the sclera in the same meridian (Fig- 


ure). The foot pedal was depressed, and — 


diathermy current passed between the 
two instrument tips. Repeated applica- 
tions of approximately one-second’s dura- 
tion were made, and the power control 
was increased until the bleeding vessel 
was coagulated. “hy 


An alternative method uses a gonio- é 


tomy knife in the anterior chamber and _ 


visual control provided by a Koeppe or 
other goniotomy lens. With this method, 
precise placement of the intraocular in- 
strument tip is possible by direct visuali- 
zation of the abnormal vessels or other 
landmarks in the anterior chamber angle, 


or bcth. This method may be used to treat 


ka 


Figure (Michels and Rice). Diathermy is applied- 


to bleeding sites in the anterior chamber angle by 
positioning a knife (top) or vitrectomy instrument 
(bottom) in the anterior chamber angle at the bleed- 


ing site. A needle is positioned externally at the. 


corneoscleral limbus in the same meridian, diather- 
my current is passed between the two instrument 
tips. 
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“ vešsels that have caused recurrent hyphe- 


ma, but are not actively bleeding at the 
time of surgery. 


à DISCUSSION 


Bleeding from the anterior chamber 
angle has several possible causes, includ- 
ing blunt trauma with or without an irido- 
dialysis and neovascularization of a trau- 
matic or surgical incision.!!!2 In the 
latter case, abnormal vessels extend from 
the episcleral plexus into the inner aspect 
of the corneoscleral limbal wound. Cau- 
terization of the afferent vessels. perhaps 
combined with excision of the abnormal- 
ly vascularized area or photocoagulation 
through a gonioprism, is usually success- 
ful. 11-12 However, recurrent bleeding after 
blunt trauma, with or without an iridodi- 
alysis, is more difficult to treat. Finally, 
inadvertent traction on the iris may cause 
bleeding from the greater arterial circle of 
the iris during closed-eye microsurgery, 
such as pars plana vitrectomy. This com- 
plication can occur when iris tissue is 
grasped by a vitrectomy instrument and is 
not cut effectively. Traction on the iris 
root results in an iridodialysis and bleed- 
ing that is often uncontrollable by intra- 
ocular pressure elevation. We developed 
the present diathermy technique to treat 
this complication, and we used it success- 
fully in two cases. No undesirable effects 
involving the corneoscleral limbal tissue 
were noted after diathermy applications 
in these cases. 


SUMMARY 


We used a modified bimanual bipolar 
diathermy technique to treat bleeding 
vessels in the anterior chamber angle in 
two patients. We attached one lead of a 
Mentor Wet Field coagulator to an instru- 


. ment positioned in the anterior chamber 


angle at the bleeding site, and attached 
the second lead to a needle positioned 


_ externally at the corneoscleral limbus in 


the same meridian. Diathermy current 
passed between the instrument tips to 
coagulate the bleeding vessels. 
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CLIP-ON EYEGLASS LOUPE AS 
A WRITING AID FOR 
LOW-VISION PATIENTS 


G. M. HOPE, PH.D. 


Louisville, Kentucky 


Patients with low vision usually have 
no problems writing on large areas be- 
cause they can simply write in large let- 
ters. But such patients are often unable to 
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Fig. 1 (Hope). Eyeglass loupe used as a writing 
aid. 


write on restricted areas such as bank 
drafts, forms, check records, and the like. 
A low-vision patient and a faculty mem- 
ber here suggested that the solution to 
this problem was to manufacture a pen- 
mounted magnifier. A simpler solution 
was reached by attaching a Bausch and 
Lomb clip-on eyeglass loupe (3.5 inches; 
focal length, x3), to the integral spring 
clip of a fine point felt-tip pen. 

The clip was bent slightly, to provide a 
direct line of sight to the pen tip, and 
adjusted for comfortable vision of the pen 


FORM 105 - 291 















Fig. 2 (Hope). View through the aid, approximate- 
ly 15 em from the lens. 


peint. (Fig. 1). The patient then looked 
througn the lens, a task which appears 
difficult but is actually easy. The view 
through the lens provided a field of about 
6 to 8 em when the eye was close, and | to 
2 cm when it was 15 to 20 cm from the 
lens (Fig. 2). The bank draft in Figure 3 
was written, on the first effort, by an 
84-year-old woman with visual acuity 
of L.E.: 6/240 (10/400), and R.E.: worse. 
She had been using a wax, china-marking 
pencil; for comparison she completed the 
“script amount” line in this fashion. The © 
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“Pay to,” “numerical amount,” and “sig- 
nature’ entries are striking improve- 
ments. The placement of the script 
amount could probably have been im- 
proved by using a signature guide, check 
template, or straight edge. But a broad- 
tipped writing instrument and large let- 
ters would still be necessary for the pa- 
tient to visualize the writing, The use of a 
guide in conjunction with the loupe may 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


DECEMBER, 1977 


sometimes be necessary, but the pen- 
mounted loupe used alone has yielded 
impressive results. 


SUMMARY 


To aid the partially sighted in writing on 
smal] areas, such as bank drafts, a clip-on 
eyeglass loupe (11 diopters, 3.5 inches, 
Bausch and Lomb) attached to a fine- 
point felt pen provides adequate vision. 
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AMERICAN ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
1977 MEETING 


Under the sagacious and energetic 
leadership of President Bradley R. Straat- 
sma, the 82nd Annual Meeting of the 
American Academy of Ophthalmology 
and Otolaryngology was held in Dallas, 
Texas, Oct. 2-6, 1977. As always, the 
assembly can be described only in super- 
latives: 21 satellite groups with scientific 
programs, 257 instruction courses, 47 sci- 
entific exhibits, 11 scientific films, 167 
technical exhibitors, and 106 scientific 
papers, including symposia. There were 
innumerable breakfasts, luncheons, re- 
ceptions, alumni meetings, and gather- 
ings of old friends, former residents, 


- teachers, and colleagues; in other words, 
‘a typical Academy, as crowded as ever 


with some 12,000 registrants. 


The guests of honor, Joaquin Barraquer 


of Barcelora, Spain, and A. Edward Mau- 


menee of the Wilmer Ophthalmological — 
Institute, were greeted with standing ova- _ 


tions. Car! Xupfer, Director of the Nation- 


al Eye Institute since its establishment _ 


and resporsible for its ever increasing 
scientific accomplishments and influ- 
ence, received the Public Service Award 
in Ophthalmology. Thirty-seven individ- 
uals received the Honor Award of the 


Academy for their contribution to the | 
continuing education program, the scien- — 


tific program, scientific exhibits, or the 
instruction program. 

William A. Spencer gave the XXXIV 
Edward Jackson Lecture, ““Drusen of the 


optic disk and aberrant exoplasmic trans-" 


port.” It will appear in an early issue of 
THE JOURNAL. The symposia dealt with 


postoperative endophthalmitis, blepharo- + 


plastic procedures, surgery of the lacrimal 
system, amblyopia, cataract surgery, and 
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complications of surgery. These papers 
will appear in a new publication, “Oph- 
thalmology,” the successor to the “Trans- 
actions of the American Academy of 
Ophthalmology and Otolaryngology.” 
Beginning in January 1978 “Ophthal- 
mology” will become a monthly under 
the continued editorial direction of Stan- 
ley Truhlsen and his editorial board. 
The fellowship of the unincorporated 
American Academy of Ophthalmology 
and Otolaryngology, which has governed 
the Academy since 1896, approved incor- 
poration. Notice was served that resolu- 
tions will be introduced at the next annu- 
al business meeting, proposing division 
of the incorporated Academy into two 
separate and autonomous successor cor- 
porations, the American Academy of 
Ophthalmology and the American Acade- 
my of Otolaryngology. The Academy Di- 
vision of Ophthalmology will meet in 
Kansas City, Missouri, Oct. 22-26, 1978. 
New positions of Executive Vice- 
President were created for each division. 
Bruce E. Spivey was elected for Ophthal- 
mology and C. M. Kos for Otclaryngolo- 
gy. Eugene Delacki was namec President 
and Frederick C. Blodi, President-elect. 
Tullos O. Coston of Oklahoma City was 
named Second Vice-President. Robert D. 
Reinecke succeeded Dr. Blodi as Secre- 
tary for Ophthalmology (deadline for pa- 
pers and scientific exhibits is March 15, 
1978; address inquiries and abstracts to 
the American Academy of Ophthalmolo- 
gy, 15 Second St., S.W., Rochester, MN 
59901). David Shoch continues as Secre- 
tary for Instruction in Ophthalmology. 
Byron Demorest was named to a two-year 
term as member-at-large for the Council. 
One heard so many papers that it is 


‘difficult to select the highlights. Topical 


instillation of 10% phenylephrine is dan- 
gerous in elderly patients particularly 


: after sympathetic blocade. Panelists have 


seen a surprisingly large number of pa- 
tients with endophthalmitis after intraoc- 


F ae b i r ¥ o.¢ 
>. ‘bh a n T’- z 


DECEMBÉR, 1977 


ular surgery. Aspiration of both vitreous 
and aqueous humor followed by Gram 
stain and fastidious culture was empha- 
sized. A double-masked crossover study 
of calcium dobesilate indicated no bene- 
ficial effect on nonproliferative diabetic 
retinopathy. No surgery is without risk 
and unexpected complications are being 
seen after vitreous surgery, phacoemulsi- 
fication, and intraocular lens implants. 
There were exciting studies in amblyopia 
dealing with the active suppression that 
occurs after failure of foveal stimulation. 
Careful lens extraction by a good surgeon 
gives exceptionally good results. Current 
manpower studies indicate that there is 
no excess of ophthalmologists. The Dia- 
betic Retinopathy Study continues to 
indicate good results with photocoagula- 
tion, but these results in complicated dia- 
betic retinopathy are poorer. 

This meeting marks the beginning of a 
new Academy of Ophthalmology that has 
an initial membership of 7,881. The con- 
vention dates for subsequent years were 
published in the News Items of THE JOUR- 
NAL (August, 1977). It is evident that the 
group will not return to the Palmer House 
or to Chicago for some time. Indeed, the 
Palmer House could not accommodate 
the ophthalmic audience at the last meet- 
ing there in 1969. McCormick Place, the 
new Chicago convention center, has its 
main arena booked through 1988 and its 
basement has a nine-foot ceiling that is 
inadequate for the technical exhibitors. 
Thus, the Academy Division of Ophthal- 
mology goes to Kansas City in 1978, and 
in subsequent years, on to San Francisco, 
New Orleans, and Atlantic City. All of 
these cities have new convention facili- 
ties with new hotels that seem likely to be 
able to house the Academy Division. 

The atmosphere at this 1977 meeting, 
the last with our otolaryngology confrees, 
was a mixture of enthusiasm and expecta-- 
tion for the new groups combined with ° 
nostalgic pride for 82 years of a conspicu- 
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ously successful society. We now look 
forward to an exciting, slimmer, and even 
more effective Academy, providing new 
and better services to its fellows. 

FRANK W. NEWELL 


THE COPYRIGHT LAW REVISION 
OF 1976 AND THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY 


The 1976 revision of the copyright law 
changes the previous relationship be- 
tween the authors and the publishers of 
THE AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY. Under the 1909 law, transfer of 
manuscripts to the publisher conveyed 
with it all rights except those explicitly 
retained or transferred elsewhere. Effec- 
tive January 1, 1978, the publisher has 
only the right to reproduce and distribute 
the manuscript in a collective work (such 
as a complete issue of THE JOURNAL), 
any revision of the collective work, or a 
later issue in the same series. All rights to 
subsidiary publication of any single arti- 
cle remain with the author or authors of 
that article unless transferred in writing. 

The right to reproduce the individual 
article, the right to prepare derivative 
works, and the right to distribute copies 
reside with each author. These may only 
be transferred in writing. 

The two basic exceptions to the rule are 
as follows: 

1. Works made for hire (the copyright 
resides with the editor for whom the work 
was prepared). 

2. Works of the United States 
government—work prepared by an officer 
or employee of the United States govern- 
ment as a part of that person’s official 
duties. 

Explicit transfer of copyright is the key 
to policy changes that the publishers of 
THE JOURNAL must consider. In order to 
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exercise additional rights, such as grant- 
ing permission to reprint or translate a 
given article or the publication of a col- 
lection ef articles dealing with the same 
topic that have appeared in THE JOUR- 
NAL, we must secure the explicit, written, 
signed assignment of those rights from 
each author. 

In conmon with many periodical pub- 
lishers we have developed and begun to 
use transfer documents to obtain all those 
rights we would otherwise lose after 
1977. Although the law permits any writ- 
ten anc signed conveyance, potential 
legal preblems may be reduced by docu- 
ments that best show the existence of a 
valid coatract, which has a legal object, is 
a written, mutual agreement voluntarily 
entered >y parties of legal capacity, all of 
whom have signed it, and which has an 
exchang2 of consideration. Since consid- 
eration must be something of value, in its 
simplest form it may be the promise to 
publish and distribute in exchange for all 
rights te a manuscript. In the ease of 
multiple authors we shall request the au- 
thor submitting the typescript to obtain 
the sigmatures of co-authors. 

In recuesting the transfer of all rights 
we have no intention of restricting or 
infringing on authors’ rights to publish 
their material in a subsequent work of 
which they may be either author or editor. 
We do. however, seek to ensure the widest 
possible distribution of scientific infor- 
mation end to facilitate its dissemination. 

MARY L. BORYSEWICZ 
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Reading Aids for the Partially Sighted: A 
Systematic Classification and Proce- 
dure for Prescribing. By Louise L. 
Sloan. Baltimore, Williams and Wil- 
kins, 1977. Clothbound, 150 pages; 
table ef contents, index, 13 tables, 38 
black and white figures. $11.95 
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Low-vision aids are a mystery to most 
ophthalmologists. The mystery is deep- 
ened as some patients successfully use a 
tiny spotting telescope while others fail to 
obtain any value in the high plus bifocal 
add given them according to the best 
known rules. Long recognized as a lead- 
ing investigator in the low-vision area, 


Louise Sloan makes use of her many 


successful experiences with low-vision 


= patients to clear away some of the clouds 
= surrounding these mysteries. Her mono- 


graph not only details her successes (and 


FG failures) but it is filled with sufficient 


optical review and acuity measuring sug- 
gestions to serve as a basic text on the 


=~ subject. 


=- Low-vision specialists have become a 


i = valuable part of most large eye clinics. 


For those ophthalmologists who must de- 
velop their own low-vision program this 


; a -text gives abundant practical suggestions. 


Especially helpful is the listing of the 
minimum variety of low-vision aids need- 


r ae ed to form an adequate testing base. The 


=- mydriatics, 
= magnifiers of every type, illumination de- 
vices, and closed circuit television magni- 
fiers. Dr. Sloan has wisely discussed prin- 
= ciples whenever possible, 





heterogeneity of low-vision aids is re- 
markable. Included as low-vision aids are 
rulers for reading guides, 


rather than 
spending excessive time on the ever- 
changing technical features of the visual 
aids. 

Despite Dr. Sloan’s years of experience 
and useful rules for prescribing, the final 
visual aid must be that of the patient’s 


informed choice, based to some extent on 


trial and error. Perhaps the mos: impor- 


tant message of the text is that the patient 
must fully comprehend what the optical 
~ .aid’s intended tse is, and that the patient 
E - be adequately trained to use the device. 


I recommend the book to any person 


¿interested in the low-vision patient. Even 


if you refer all such patients to others 
for prescription and training, a reading of 
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the book will surely increase the number 
of such patients you appropriately refer 
and allow you to analyze the treatment 
your patient receives. | 
This book is a solid contribution. Dr. 
Sloan, we thank you. 
- ROBERT D. REINECKE 


The Merck Manual of Diagnosis and 
Therapy, 13th edition. Edited by Rob- 
ert Berkow, M.D. Rahway, N.J., Merck, 
Sharp & Dohme Research Laboratories, 
1977. Clothbound, 2,165 pages, table of 
contents, index. $9.75 


This new edition of the Merck Manual 
contains over 2,000 pages of succinct sub- 
ject matter, ranging from infectious and 
parasitic diseases through diagnostic 
clinical procedures written to provide 
precise information for the specialized 
physician in areas outside of his exper- 
tise. The emphasis is on diagnosis and 
principles with more discussion concern- 
ing symptoms, signs, and diagnosis than 
in earlier editions. More than 250 authors 
from the United States, Canada, and 
Great Britain contributed. Listed among 
the contributing ophthalmologists are 
G. Peter Halberg, New York; Jack Hart- 
stein, St. Louis; and Richard Pruett, Bos- 
ton. The 38-page chapter on ophthalmic 
disorders is a triumph of intelligent con- 
densation, covering 18 topics ranging 
from the symptoms and signs of eye dis- 
ease to contact lenses. 

The chapter on the immune system is 
outstanding and presents a superb synop- 
sis of the topic. In addition to articles on 
the management of the newborn and 
health problems of children, the section 
on pediatrics provides a summary of the 
general principles of genetics together 
with a synopsis of chromosomal aberra- 
tions. Metabolic anomalies and endocrine 
disorders are each discussed in separate 
sections. The section on clinical pharma- 
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cology again provides summaries of the 
major groups of drugs. The final section 
contains a number of procedures, rou- 
tines, and easy reference guides ranging 
from computed tomography and diagnos- 
tic ultrasound to centigrade-fahrenheit 
equivalents. 

The new Merck Manual is far more 
scholarly than the Merck Manual of my 
medical school days (6th edition-1934), 
which provided mainly ready informa- 
tion on prescription writing. In those 
days emphasis was on treatment, and woe 
to him who could not write immediately 
the regimen for treatment of tertiary syph- 
ilis or the management of otitis media. 

In a modern medical school, of course, 
the individual is expected to go to original 
sources, and although many try, they of- 
ten find the current issues of the required 
clinical journals impossible to find. This 
volume is recommended to those study- 
ing for American Boards, to residents 
responsible for the general welfare of 
patients, to students who find a particular 
issue of the Annals of Internal Medicine, 
New England Journal of Medicine, or the 
like missing from the library shelves, and 
to practitioners, who want an up-to-date 
synopsis of a particular topic. 

FRANK W. NEWELL 


Psychiatric Problems in Ophthalmology. 
Edited by Jerome T. Pearlman, George 
L. Adams, and Sherwin H. Sloan. 
Springfield, Charles C Thomas, 1977. 
Clothbound, 167 pages, table of con- 
tents, subject index, author index, 4 
tables, 29 black and white figures. 
$12.50 


This volume is a collection of selected 
psychiatric problems, with particular in- 
terest for ophthalmologists. The editors 
have reprinted some articles and added 
the work of eight additional contributors 
to their own. The main thrust of the text is 


a - - y 
IRA ie OW S CRR RO fbl 


BOOK REVIEWS 


881 


on the mteraction of psychiatric and éph- 


thalme logic problems. Bibliographies are 
provided for each chapter which are use- 
ful, through limited to publications be- 
fore 1971. } 
This compilation is worthwhile, espe- 


cially ia view of the scarcity and unavail- 


ability of publications in the field. It 
ranges from the historical (Chapter 1 
looks at the equating of the eye and the 
genitals), to the intriguing and theoretical 
(Chapter 5 presents some ideas on the 


origin ef strabismus), to the disappoint- _ 


ing (Chapter 9 on guidelines for psychiat- 


ric referral of patients is really a misla- 


beled ciscussion of reactions to loss of 
sight). 
The selection of common problems is 


commendable, but has left out some of — 


the most commonly difficult, including 
diabetes, geriatrics, and chronic relapsing 


illness as well as all aspects of rehabilita- 


tion. 

This volume, will be useful especially 
to those with no prior exposure to the 
area. A major gap, however, lies in the 
absence of integrating and linking com- 
ments and discussion between sections. 


The last chapter, on factitial eye prob- | 


lems, especially leaves the reader dan- 


gling im the absence of a summary and — 


pe-spective. This reader was left hungry. 
GEORGE G. MEYER 


SYMPOSIA 


Documenta Ophthalmologica, volume 
13. ERG, VER and Psychophysics, 
14th 1.8.C.E.R.G. Symposium, 
Louisville, 1976. Clothbound, 403 
pages, table of contents. 219 b/w 
figs. 30 tables. 


Riccs, L- A. (Providence): The correlation of elec- 4 A 


trophysialogical and psychophysical measures: 
VECP 


vaN Lita, G., VAN MARLE, W., BARTL, G., AND 
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Graz): Visual acuity and checkerboard potentials 
with defocusing lenses 


ZRENNER, E. (Bad Nauheim/Frankfurt A.M.): Influ- 
ence*of stimulus duration and area on the spectral 
luminosity function as determined by sensory and 


* VECP measurements 


KOJIMA, M., AND ZRENNER, E. (Bad Nauheim/ 


_ Frankfurt A.M.): Local and spatial distribution of 


photopic and scotopic responses in the visual field 


as reflected in the visually evoked cortical potential 
(VECP) 


WOLKSTEIN, M., ATKIN, A., AND BODIS-WOLLNER, 
I. (New York): Grating acuity in two sisters with 
tapetoretinal degeneration 


CHIBA, Y., KANAIZUKA, D., AND ADACHI-USAMI, E. 
(Chiba/Hamamatsu): Psychophysical and VECP 
examinations of emmetropia, myopia, hypermetro- 
pia and aphakia 


NAKAMURA, Z., AND BIERSDORF, W. (Kawasaki/ 
Columbus): Localization of visual evoked cortical 
potentials in homonuous hemianopia 


HUBER, CH. (Zürich): Amplitude versus frequency 
characteristics of visual evoked cortical potentials 
to sine wave modulated light in diseases of the 
optic nerve 


BARBAR, C., AND GALLOWAY, N. R. (Nottingham): 
The visually evoked response and psychophysical 
testing in optic neuritis 


PONTE, F., AND LAURICELLA, M. (Palermo): On the 
lack of correlation between ERG and EOG altera- 
tions in malignant melanoma of the choroid 


JONES, R. M., STEVENS, T. S., AND GOULD, S. 
(Madison): Normal EOG values of young subjects 


NILSSON, S. E. G., AND SKOOG, K.-O. (Linköping): 
Variations of the directly recorded standing poten- 
tial of the human eye in response to changes in 
illumination and to ethanol 


BiERSDORF, W. R. (Columbus): The ERG and EOG 
during the course of sympathetic ophthalmia 


THALER, A., HEILIG, P., AND LESSEL, M. R. (Vien- 
na): Ischemic retinopathy: Reduced light peak- and 
dark trough amplitudes in electrooculography 


ARMINGTON, J. C. (Boston): The correlation of elec- 
trophysiological and psychophysical measures: The 
electroretinogram 


ALFIERI, R., NORMAND, B., AND SOLE, P. 
(Clermont-Ferrand): Dynamic electroretinography 
and absolute photoptometry in short wavelength 
ultraviolet light after oral administration of sodium 
fluoresceinate in man 


WEPMAN, B., SOKOL, S., AND PRICE, J. (Boston): The 
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effects of photocoagulation on the electroretino- 
gram and dark adaptation in diabetic retinopathy 


BERSON, E. L. (Boston): Hereditary retinal diseases: 
Classification with the full-field electroretinogram 


HIROSE, T., WOLF, E., AND Hara, A. (Boston): 
Electrophysiological and psychophysical studies in 
congenital retinoschisis of X-linked recessive in- 
heritance 


FOERSTER, M. H. (Tübingen): The significance of 
the DC-ERG in hereditary retinal disease 


SREBO, R. (Buffalo): Statistical analysis of ERG 
amplitude and waveform abnormalities in macular 
degeneration 


OuBA, N., TANINO, T., AND OMOTO, K. (Tokyo): 
Some characteristics of the electroretinogram in 
hereditary retinal pigmentary dystrophy. 

1. The correlation of recordability by single stimu- 
lus and mode of inheritance 


HENKES, H. E. (Rotterdam): Once more: Does uni- 
lateral retinitis pigmentosa really exist? 


FISHMAN, G. A., BUCKMAN, G., AND VAN EVERY, T. 
(Chicago): Fundus flavimaculatus: A clinical classi- 
fication 


PEARLMAN, J. T. (Los Angeles): Fundus flavimacu- 
latus associated with polycystic kidney disease: 
Another oculo-renal disorder? 


MARMOR, M. F. (Stanford): Defining fundus albi- 
punctatus 


PEARLMAN, J. T. (Los Angeles): Retinitis pigment- 
osa: An improved clinical approach i 


FRANCOIS, J., DEROUCK, A., AND GOLAN, A. 
(Ghent): ERG in sectorial pigmentary retinopathy 


HECKENLIVELY, J. (Lexington): Secondary retinitis 
pigmentosa (syphilis) 


STANESCU, B., AND MICHIELS, J. (Louvain): Retinal 
degenerations, electroretinographic aspects in pa- 
tients with myotonic dystrophy 


STEPHENS, G., CINOTTI, A., Hwa, C., CAPUTO, A., 
BASTEK, J., AND WHITE, J. H. (Newark): Central and 


peripheral retinal degeneration in a family: A study 
of the ERG and fields 


STEPHENS, G., CINOTTI, A., Hwa, C., CAPUTO, À., 
WHITE, J. H., AND VINCENTI, L. (Newark): A case of 
unilateral retinitis pigmentosa sine pigmento 


NAKANO, H. (Tokyo); Abnormal ERG findings in a 
case with fundus flavimaculatus with typical Star- 
gardt’s macular degeneration 


LAWWILL, T., WALKER, C., AND CROCKET, S. (Lou- 
isville): The scotopic and photopic bar-pattern 
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ERG—Contributions of the central and peripheral 
retina 


BARON, W. S. (Menlo Park): The foveal local ERG 
response to transient and steady state flickering 
stimuli 


SOKOL, S., AND BLOOM, B. (Boston); Macular ERG’s 
elicited by checkerboard pattern stimuli 


NIEMEYER, G., AND CERVETTO, L. (Zürich): Effects 
of atropine on ERG and optic nerve response in the 
cat 


TAZAWA, Y., TAKAHASHI, Y., OTSUKA, T., AND MAT- 
SUDA, K. (Morioka): Relationship between ERG 
and O2 consumption in the isolated perfused bo- 
vine eye 


TAZAWA, Y., MERA, H., IMAIZUMI, H., KURIHARA, 
H., AND IĪMAIZUMI, K. (Morioka): Changes of ERG 
due to high and low sodium concentration in the 
perfusing blood of the isolated eye 


GAURI, K. K., HELLNER, K. A., SIEWERS, R., AND 
HEIN, P. (Hamburg): Retinotropic activity of w- 
hydroxyhexyl-pyridone-2 in methanol and allylal- 
cohol injury 


GUNKEL, R. D., AND KOLLARITS, F. J. (Bethesda): A 
chromaticity diagram for defects in color vision 


MARMOR, M. F. (Stanford): Unsedated corneal elec- 
troretinograms from children 


Dawson, W. W., AND RADTKE, N. D. (Gainesville): 
Evaluation of microelectrodes chronically implant- 
ed on the retina 


HONDA, Y., AND ADACHI-USAMI, E. (Kyoto/ 
Hamamatsu): Retinal action potential of rabbits 
recorded by a pair of electrodes on the sclera 


FRITZ, K., FRITZ, C., HOMENA, E., AND MEYER, S. 
(Chicago): Laser generated patterned stimuli for 
visual evoked responses 


ADACHI-USAMI, E., ADACHI, T., AND ISHIKAWA, Y. 
(Hamamatsu): Remote measurements of the visual- 
ly evoked cortical potential by telephone lines 


BARBER, C., COTTERILL, D. J., AND LARKE, J. R. 
(Nottingham/Birmingham): A new contact lens 
electrode 


NORDEN, L. C., AND LEACH, N. E. (Birmingham): 
Calibration of the ERG stimulus 


New and Controversial Aspects of Vit- 
reoretinal Surgery. Edited by Alice 


McPherson. St. Louis, C. V. Mosby 
Company, 1977. Clothbound, 455 
pages, table of contents, index, 69 ta- 
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bles, 438 black and white figures, 24 
color figures. $49.50 


MCPHERSON, A.: Vitreoretinal surgery: a prelimi- 
nary perspective 


SHAFER, D. M.: The evolution of vitreous surgery 
in the United States 


CONSTABLE, I. J.: Vitreous structure and function — 


Foos, R. Y- Vitreoretinal juncture: posterior vitre- 
ous detachment 


EICHENBAUM, D. M.: Vitreoretinal pathology as it 
relates to vitreous surgery 


FEDERMAN, J. L.: The vitreoretinal interface in 
proliferative diabetic retinopathy 


PEYMAN, G. A., SANDERS, D. R., AND FISHMAN, G.: _ 
Toxicity ef intravitreal whole blood and hemoglo- — 


bin and ether findings related to vitreous hemor- 
rhage 


VAN HEUVEN, W. A. J., AND SMITH, R. S.: Clinical 
and microscopic characteristics of vitreous mem- 
branes 


CONSTABLE, I. J.: Vitreous membrane formation 


WILLIS, A. W., JR., AND MCPHERSON, A.: Spontane- 
ous macular pucker 


VAN HEUVEN, W. A. J., COCKERHAM, W. D., CAS- 
TROVINCI, C. B., AND SCHAFFER, C.: Improved 
instrumentation for vitreous examination 


SCHIRMER, K. E.: Wide-angle fundus microscopy 
with upright imagery 


FULLER, D.: Preoperative ocular evaluation of vit- 
rectomy patients including bright-flash electroreti- 
nography and ultrasonography 


PURNELL. E. W., FRANK, K. E., AND CAPPAERT, W. 
E.: Preoperative ultrasonographic evaluation of vit- 
rectomy candidates with diabetic retinopathy 


COLEMAN, D. J. Preoperative evaluation of the 
vitreous with ultrasound 


FISHER, Y. L.: Contact B-scan ultrasonography 


OSSOINIG, K. C., FRAZIER, S. L., WATZKE, R. C., 
AND DIAMOND, J. G.: Combined A-scan and B-scan 
echography as a diagnostic aid for vitreoretinal 
surgery 


e 
PAREL, J.-M.: The VISC and the vitreomicroscopt 


Douvas. N. G.: The Roto-extractor 


KLÖTI, F.: The vitreous stripper and other instry- _ 


ments for pars plana vitrectomy 


STRAATSMA, B. R., KREIGER, A. E., BRICKMAN, M. 
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J., AND KERMAN, B. M.: Stereotaxic micromanipula- 
tion in vitreoretinal surgery: removal of intravitreal 
cysticercus 


PEYMAN, G. A.: The vitrophage (a disposable vitrec- 
tomy instrument) and the lens fragmenter for pars 


3 _ * plana lensectomy 


2 š ® . . 
___-SPITZNAS, M.: New instruments for vitreoretinal 
~ surgery: the Vibrotome and the Hyalophage 

Bors 


| O FEDERMAN, J. L.: The “SITE” instrument (suction 
-~ infusion tissue extractor) 
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O'MALLEY, C., TRIPP, R. M., AND HEINTZ, R. M., 
= §R.: Recent modifications in closed-eye intraocular 
= surgery 


Ex.: CHARLES, S.: Ancillary techniques for pars plana 
= vitrectomy 


= RODRIGUEZ, A.: Various indications for anterior 
= open sky vitrectomy 
e : 
GIRARD, L. J.: Open sky vitrectomy 
ae _ Douvas, N. G.: Vitrectomy with Roto-Extractor: 
~ —— anterior and posterior segment indications, tech- 
RARA 
a niques, and results 
<- _WETZziIcG, P. C., AND THATCHER, D. B.: Indications 
= for anterior vitrectomy 
' ae _ AABERG, T. M.: Pars plana vitrectomy for persistent 
= aphakic cystoid macular edema secondary to vitre- 
= ous incarceration in the cataract wound 
g % ; 
Er CLEASBY, G. W.: Vitrectomy for the removal of 
~. secondary cataract 
DS- KEOTI, R.: Indications for vitrectomy and results in 
~> 115 cases 
ae 4. + ae 
= AABERG, T. M.: Results of 100 consecutive vitrec- 


tomy procedures 
) 
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® C -Ryan, S. J., AND MICHELS, R. G.: Pars plana vitrec- 


ig = tomy: indications and results in 100 cases 

» SHEA, M., AND YOUNG, P. W.: Closed vitrectomy in 

_ 48 cases: indications and results 

s al . . . 

GIRARD, L. J.: Vitrectomy by aspiration after ultra- 
= sonic vitreous fragmentation 

Ress 

á zi. KARLIN, D. B.: Ultrasonic and laser techniques in 

~ vitreoretinal surgery 


alt 


> _ TASMAN, W.: Intracapsular cataract extraction and 


== sector iridectomy combined with pars plana vitrec- 
tomy 
oe 


‘ pe _CLEASBY, G. W., AND FUNG, W. E.: Combined 


s 


= _Vitrectomy and phacoemulsification 


= FUNG, W. E.: Removal of dislocated lenses by 
= posterior microsurgical pars plana vitrectomy 


i 
E CLEASBY, G. W.: Combined vitrectomy and lensec- 
tomy in the management of ectopia lentis 
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IRVINE, A. R., AND SHORB, S.: Removal of the lens 
at vitrectomy: its advantages and disadvantages 


L’ESPERANCE, F. A. JR.: Influence of cataract ex- 
traction on the outcome of pars plana vitrectomy in 
eyes with proliferative diabetic retinopathy 


OKUN, E.: Pars plana vitrectomy in advanced dia- 
betic retinopathy: a review of 80 consecutive cases 
managed with the Douvas Roto-Extractor 


WETZIG, P. C., AND THATCHER, D. B.: Vitrectomy 
in proliferative diabetic retinopathy 


MYERS, F. L., BRESNICK, G. H., AND BRIGHTBILL, 
F. S.: Vitrectomy in proliferative diabetic retino- 
pathy: an analysis of 60 consecutive cases 


PEYMAN, G. A., PUKLIN, J. E., AND SANDERS, D. R.: 
Excision of intravitreal fibrovascular stalks: experi- 
mental and clinical data 


ROSENTHAL, M. L.: Pars plana vitrectomy for giant 
retinal break 


IRVINE, A. R., AND STONE, R. D.: Indications for 
vitrectomy in ocular trauma 


COLEMAN, D. J.: The use of vitrectomy in ocular 
trauma 


FuNG, W. E.: Vitrectomy in the management of 
persistent hyperplastic primary vitreous 


BONIUK, M.: Amyloidosis of the vitreous 


RODRIGUEZ, A.: Diagnosis of retinoblastoma by 
vitreous biopsy 


RYAN, S. J., AND MICHELS, R. G.: The role of 
vitrectomy in vitreous biopsy 


CONSTABLE, I. J.: The rational selection of vitreous 
substitutes 


AABERG, T. M., ABRAMS, G. W., AND EDELHAUSER, 
H. F.: Intraocular sulfur hexafluoride: an experi- 
mental and clinical correlation 


LEAVER, P. K.: Silicone-oil injection in the treat- 
ment of massive preretinal retraction 


SHEA. M.: Problems of control in vitreous surgery 


LEAVER, P. K.: Initial problems encountered in pars 
plana vitrectomy 


PEYMAN, G. A., HUAMONTE, F. U., AND GOLDBERG, 
M. F.: Fluorescein angiography of the vitrectom- 
ized eye 


PATON, D., AND LEVACY, R. A.: Retinal detachment 
following penetrating keratoplasty combined with 
vitrectomy in the aphakic eye 


Moura, R.: Retinal detachment following vitrec- 
tomy 


MCPHERSON, A.: The future of vitreous surgery 
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Annals of Neurology 


FISHER’S SYNDROME: A PHARMACOLOGI- 
CAL STUDY OF THE PUPILS. Okajima, 
T., Imamura, S., Kawasaki, S., Ideta, T., 
and Tokuomi, H. (Dept. Intern. Med., 
Kumamoto Univ. Med. School, Kuma- 
moto, Japan). Ann. Neurol. 2:63, 1977. 


A pharmacological study was performed in 
the involved pupils to demonstrate the site of 
lesion in a patient with Fisher's syndrome 
who showed marked ptosis, complete external 
ophthalmoplegia, pupillary involvement with 
anisocoria, facial paresis, ataxia, areflexia, and 
albuminocytological dissociation in the cere- 
brospinal fluid. The instillation of 2.5% meth- 
acholine produced mild constriction of one 
pupil. This response was not detectable in the 
recovery stage. The instillation of 1.25% l- 
epinephrine produced marked bilateral dila- 
tion of the pupils, in both the early and recov- 
ery stages. Instillation of 5% tyramine pro- 
duced pupillary dilation as in the normal 
pupil. The response to 5% cocaine, tested only 
in the recovery stage, was weak in one pupil. 
These results imply that the pupillary involve- 
ment was due to peripheral involvement of the 
sympathetic and parasympathetic nervous sys- 
tems. The lesion in the sympathetic nervous 
system was preganglionic, but in the parasym- 
pathetic nervous system the precise localiza- 
tion could not be determined. (1 table, 15 
references)—Authors’ abstract 


Archives of Neurology 
EFFECTS OF AGING ON VISUAL EVOKED 
RESPONSES. Celesia, G. G., and Daly, 
R. F. (Dept. Neurol., St. Louis Univ., St. 
Louis, Mo.). Arch. Neurol. 34:403, 
1977. 


The effects of aging on visual evoked re- 
sponses (VER) and critical frequency of photic 
driving (CFPD) was studied in 74 volunteers 


* aged 18 to 79. The amplitude of VER to 


pattern reversal stimulation did not vary with 


sex or age. The latencies of the first major 
negat:ve and of the first major positive deflec- 
tion of -he VER were significantly delayed 
(P <.001) with advancing age. This increase of 
latency prcbably reflects a slowing of conduc- 
tion velacicy in the optic nerve or optic path- 
ways or beth. CFPD, defined as the highest- 


frequency bf photic driving response express- — 


ed in flashes per second, showed an inverse- 


correlation. decreasing with age in older sub- 


jects. Critical frequency of photic driving is 
the electrephysiological counterpart of critical 
flicke- fus on, which is known to decrease 
with adwamcing age. These data support the 
concept that aging influences the functions of 


specializec sensory systems. (6 figures, 19 | 


references}—Authors’ abstract 


Archives of Ophthalmology 


TONOGRAPHY AND PROJECTION PERIME- 
TRY. Portney, G. L., and Krohn, M. 
(Dept. Ophthalmol., Univ. of Califor- 
nia, Dawis, Calif.). Arch. Ophthalmol. 
95:135% 1977. 


Previous large scale tonographic studies re- a 
vealed a significant overlap of coefficient of 


outflew (© values for normal and glaucoma- 


tous eyes, Dut their differential diagnosis rest- — 
ed primar ly on tangent screen visual field 
tests. To determine whether projection perim- 


etry would make a difference in the correlation 


of outflow coefficients with glaucoma, 434 


eyes “rom normal, ocular hypertensive (those 
withcut scotomas but with elevated intraocu- 


lar pressure) and glaucomatous categories — 


were evaluated. Results support the conclu- 


sions of earlier work concerning C value over- — 
lap and demonstrate the relatively better spe- 


cificity of ‘he initial intraocular pressure over 


one coeffieient of outflow °(Po/C) in distin — 


guishing rormal from glaucomatous eyes. It 
also shows that ocular hypertensives as a 
group are 10 different from glaucoma patients 


with regard to their aqueous outflow. Tono+ 


graphic tests are, therefore, useful in identify- 
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ing those eyes that need to be watched closely 
for the development of glaucomatous change. 
(3 tables, 16 references)—Authors’ abstract 


CARBONIC ANHYDRASE INHIBITOR SIDE 
EFFECTS. Epstein, D. L., and Grant, 
W. M. (Massachusetts Eye and Ear In- 
firm., Harvard Medical School, Boston, 
Mass.). Arch. Ophthalmol. 95:1378, 
1977. 


Multiple serum chemical values were exam- 
ined in 92 patients with chronic glaucoma 
who were treated with the carbonic anhydrase 
inhibitors (CAIs) acetazolamide or methazo- 
lamide, seeking relationships between serum 
composition and symptomatic side effects. Of 
the 92 patients, 44 complained of a symptom- 
complex of malaise, fatigue, weight loss, de- 
pression, anorexia, and loss of libido, which 
we have found most commonly to threaten 
continuation of therapy. Patients who had this 
symptom complex were significantly more aci- 
dotic than those without it. Ten of 24 patients 
who had chemical evidence of excessive aci- 
dosis reported a dramatic alleviation of symp- 
toms when sodium bicarbonate was adminis- 
tered, although their serum CO,-combining 
power changed little. There was no correlation 
of the Symptom complex with serum potassi- 
um concentration, except in a few patients 
who were stimultaneously receiving chlor- 
othiazide diuretics for systemic hypertension 
and who became frankly hypokalemic. (4 ta- 
bles, 28 references)—Authors’ abstract. 


REGRESSION OF ORBITAL HEMANGIOMA 
DETECTED BY ECHOGRAPHY. Basta, 
L. L., Anderson, L. S., and Acers, T. E. 
(Dept. Ophthalmol., Univ. of Oklahoma 
Health Sciences Ctr., Oklahoma City, 
Okla.). Arch. Ophthalmol. 95:1383, 
1977. 


Two infants had orbital cavernous hemangi- 


_ omas that showed impressive regression docu- 


mented by ultrasound follow-up. In a 15- 
week-old infant the hemangioma regressed 
from a size of 11.49 mm to 5.36 mm in promi- 
ence during a*six-month period. In a 9- 
month-old infant the mass regressed from 8.53 
mm to 4.6 mm during a six-month period. 
These cases demonstrate that orbital cavern- 


+ous hemangioma in infancy occasionally 


shows impressive regression. Furthermore, 
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they illustrate the value of orbital ultrasonog- 
raphy in defining the natural history of orbital 
hemangioma. (6 figures, 19 references)— 
Authors’ abstract 


Brain 


OPHTHALMOPLEGIA IN CRANIAL ARTERI- 
TIS. Barricks, M. E., Traviesa, D. B., 
Glaser, J. S., and Levy, I. S. (Bascom 
Palmer Eye Inst., Univ. of Miami, Mi- 
ami, Fla.). Brain 100:209, 1977. 


A complete histopathologic study was per- 
formed on the orbits of an 80-year-old man 
who originally had presented with blindness 
and a loss of motility of both eyes. There were 
no restrictive phenomena present and there- 
fore it was assumed that the lack of mobility 
was due to paresis of the extraocular muscles. 
He was treated with large doses of prednisone 
and the bilateral ophthalmoplegia improved 
slightly. However, in spite of therapy the 
patient died on the ninth hospital day. Post- 
mortem findings of the anterior segment were 
just as previously reported in the literature. All 
arteries showed a mononuclear cell infiltration 
of all layers with patchy disruption of the 
internal elastic lamina. There was hypertrophy 
of the intima with occlusion of the lumen in 
many of the vessels. The optic nerves showed 
necrosis posterior to the lamina cribrosa. Gen- 
erally speaking the ocular motor nerves were 
normal but the extraocular muscles showed 
changes consistent with ischemia. These 
changes were patchy and variable within indi- 
vidual muscles. The authors conclude there- 
fore that extraocular muscle ischemia is the 
mechanism by which ophthalmoplegia occurs 
anc that arteritis of orbital branches of the 
internal carotid artery is the vascular substrate 
to which may be added variable degrees of 
involvement of the external carotid artery and 
its branches. (6 figures, 12 references)—David 
Shoch 


British Journal of 
Ophthalmology 


MANAGEMENT OF SMALL ELEVATED PIG- 
MENTED CHOROIDAL LESIONS. Char, 
D. H., and Hogan, M. J. (Dept. Oph- 


q 
VOL. 84, NO. 6 


thalmol., Univ. of California, San Fran- 
cisco, Calif.). Br. J. Ophthalmol. 61:54, 
1977. 


The requirements for inclusion in this study 
were: (1) small initial size of the lesion with a 
corresponding or slightly larger field defect, 
(2) good visual acuity, (3) no ophthalmoscopic 
signs of retinal detachment, and (4) the pa- 
tient’s informed consent. The initial size of the 
lesion ranged, in 19 cases, from 2.5 x 3to 5 x 
5 disk diameters and exceeded that upper limit 
by 2 DD in each direction in the 20th case. 
Ancillary diagnostic tests, except fluorescein 
angiography, were used sparingly. In the type 
of case participating in the study the authors 
consider the risks of the radioactive phosphor- 
us test unjustified. The follow-up included, in 
most cases, serial photography. After periods 
of observation ranging from 2 to 19 years (with 
a mean of 7.1 years) the lesion or the field 
defect were found to have increased in size in 
11 patients, nine of whom accepted and two 
refused enucleation. The pathological diagno- 
sis was spindle B melanomas in eight and 
mixed cell tumor in one eye. During a mean 
postoperative observation period of 4.9 years 
(range 2 to 10 years) no signs of metastatic 
disease have come to the fore. In the nine 
patients in whom the fundus lesion and the 
field defect have remained unchanged, the 
period of observation has ranged from 2 to 13 
years with a mean of 8.3 years. From their own 
observation and from that of others the authors 
conclude that in patients with small melano- 
mas close serial observation without therapeu- 
tic intervention is safe and not clearly inferior 
to photocoagulation or radiation. (2 tables, 35 
references)—Peter C. Kronfeld 


EPIDEMIC KERATOCONJUNCTIVITIS AND 
CHRONIC PAPILLARY CONJUNCTIVITIS 
IN LONDON DUE TO ADENOVIRUS TYPE 
19. Darougar, S., Quinlan, M. P., Gib- 
son, J. A., Jones, B. R., and McSwiggan, 
D. A. (Dept. Clin. Ophthalmol., Inst. 
Ophthalmol. and Moorfields Eye 
Hosp., London). Br. J. Ophthalmol. 61: 
76, 1977. 

The study is based on 21 cases of keratocon- 
junctivitis due to adenovirus 19 from the Lon- 
don area. It was a conjunctivitis of acute onset 


in one eye, followed in most, but not all cases 
by involvement of the second eye four to ten 
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days later. The reaction of the upper tarsal 
areas was strikingly papillary, that of the for- 
nices pepillary plus follicular, and the bulbar 
conjunctiva participated mostly with hypere- 
mia and some chemosis. In the most severe 


cases pseudomembranes developed whiche 


gave rise to permanent, linear or synechial 
scarring. The cornea was involved in the form 
of a fire to coarse, punctate, epithelial and 
subepitnelial keratitis. Enlargement of the 
preauricular gland was inconspicuous, as were 
the signs of systemic infection. Conjunctival 
smears showed a predominantly mononuclear 
cell exudate. Adenovirus 19 was isolated in all 
21 cases by inoculation of human embryonic 
renal cell cultures with material from conjunc- 
tival swabs; the cytopathic effect appeared 


three te ten days after inoculation. (14 figures, | 


2 tables, 13 references)—Peter C. Kronfeld 


INFECTIVE KERATITIS IN CONTACT LENS 
WEARERS. Cooper, R. L., and Consta- 
ble, I. J. (Dept. Ophthalmol., Univ. of 
Western Australia, Royal Perth Hosp., 
Perth, Western Australia). Br. J. Oph- 
thalmol. 61:250, 1977. 


F-ve of the eight cases reported wore their 
soft contact lenses continuously, the other 
three intermittently. The time interval from 
the onset of subjective symptoms to presenta- 
tion ir the clinic varied from two days to one 
week. At that time the clinical picture was that 
cf one to several corneal “abscesses,” i.e., 


chiefly infiltrative keratitic lesions of varying 


size and varying extent into the depth of the 
cornea, Pathogenic organisms were isolated 
from the eye or the lens solutions in all but one 
case. On intensive antibiotic therapy all le- 
cions healed without corneal perforation. The 
resultant scars seriously reduced the final vi- 
sion im two cases. The weak link in the chain 
of preventive measures lies in the handling of 
lenses with contaminated fingers. (2 figures, 2 
tables, 23 references)—Peter C. Kronfeld 


TREATMENT OF TRIC INFECTION OF 
THE EYE WITH RIFAMPICIN OR CHLO- 
RAMPHENICOL. Darougar, S., Viswalin- 
gam, M., Treharne, J. D., Kinnison, J. 


R.. and Jones, B. R. (Dept. Clin. Oph- - 


thalmol., Inst. Ophthalmol., London). 
Br. J. Ophthalmol. 61:255, 1977. 


The criteria for inclusion in this study were: 


Yo 


A 


we 


(1) acute follicular conjunctivitis, (2) positive 
conjunctival culture for Chlamydia tracho- 
matis, and (3) absence of symptoms of concur- 
rent genital infection. Most of the patients 
were in the 20 to 40 year age group. The 
clinical picture was that of ophthalmia neona- 
torum, inclusion conjunctivitis, TRIC punc- 
tate keratoconjunctivitis or trachoma. The 
treatment consisted of either 1% rifampicin or 
1% chloramphenicol ointment applied by the 
patient or a relative t.i.d. Follow-up examina- 
tions, with collection of specimens, were made 
at weekly intervals for the first four weeks, 
then at six and eight weeks at which time 
treatment was stopped. Follow-up was contin- 
ued until 18 months after treatment. After one 
__week’s treatment with rifampicin the authors 
_ found the signs and symptoms of inflamma- 
tion markedly reduced, with 87% of the con- 
junctival cultures becoming negative. Contin- 
uation of the treatment for six to seven weeks 
cured the disease in more than 90% of the 
=~ patients. In contrast, chloramphenicol ap- 
-~ peared to reduce the severity of the clinical 
signs and symptoms, but did not cure the 
infection nor did it eliminate Chlamydia 
trachomatis from the conjunctiva. (1 figure, 2 
tables, 11 references)—Peter C. Kronfeld 
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BEHAVIOR OF THE IRIS VASCULATURE IN 
CENTRAL RETINAL VEIN OCCLUSION: A 
FLUORESCEIN ANGIOGRAPHIC STUDY 

OF THE VASCULAR RESPONSE OF THE 
RETINA AND OF THE IRIS. Laatikainen, 
L., and Blach, R. K. (Moorfields Eye 
Hosp., London). Br. J. Ophthalmol. 61: 
272. 1977. 


De In 48 patients with the diagnosis of central 
_ retinal vein occlusion a search for correlations 
_ between the retinal and the iris fluorescein 
= angiogram was made. If the CRV occlusion 
= was of the nonischemic type, i.e:, character- 
~ ized by dilated, leaky retinal vessels, the iris 
angiogram was either normal or showed only 
= marked peripupillary leakage. Only one out of 
a group of 24 eyes showed minimal iris neo- 
vascularization. In contrast, the ischemic type 
_ of CRV occlusion was associated with dilation 
and leakage fronf the radial vessels in eight 
and neovascularization of varying degree in 14 
out of 24 eyes. In the nonischemic type the 
intraocular pressure was normal, while in 
-“anost eyes of the ischemic type the pressure 
was already elevated. The angiographic obser- 
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vations support the hypothesis that neovascu- 
larization of the iris is stimulated by some 
factor diffusing from the hypoxic retina. (7 
figures, 1 table, 13 references)—Peter C. Kron- 
feld 


British Journal of Venereal 
Disease 

NEONATAL CONJUNCTIVITIS CAUSED BY 
Neisseria gonorrhoeae AND Chlamydia 
trachomatis. Reese, E., Tait, I. A., Hob- 
son, D., Byng, R. E., and Johnson, 
F. W. A. (Dept. Venereology, Liverpool 
Royal Infirm., Liverpool, England). Br. 
J. Venereal Dis. 53:173, 1977. 


In a selected group of 103 babies referred 
with neonatal conjunctivitis Neisseria gonor- 
rhoeae was isolated from 11 and Chlamydia 
trachomatis from 33. Concurrent infection 
was present in three. One toddler sibling de- 
veloped chlamydial conjunctivitis. After treat- 
ment C. trachomatis was re-isolated from six 
babies during the follow-up period. The dis- 
charge started one to three days after delivery 
in only three babies with gonococcal conjunc- 
tivitis and at five to eight days in eight babies. 
One baby was delivered by caesarean section. 
N. gonorrhoeae was isolated from four asymp- 
tomatic fathers, all of whom had urethritis. 
The mean onset of discharge in the 33 babies 
from whom Chlamydia was isolated was 7.1 
days. One baby was delivered by caesarean 
section. Chlamydial conjunctivitis was associ- 
ated with a high incidence of prematurity and 
of postpartum infection in the mother. Ten 
fathers of Chlamydia-positive babies were ex- 
amined. C. trachomatis was isolated from 
four, all of whom were asymptomatic but had 
low-grade urethritis. These findings confirm 
the pathogenic role of C. trachomatis in the 
cervix and indicate the importance to the fami- 
ly of an adequate microbiological investiga- 
tion of neonatal conjunctivitis. (3 figures, 1 
table, 23 references)—Authors’ abstract 


Canadian Medical 
Association Journal 


RETINAL DETACHMENT FOLLOWING 
HOCKEY INJURY. Antaki, S., Labelle, P., 
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and Dumas, J. (Dept. Ophthalmol. 
Maisonneuve-Rosemont Hosp., Mont- 
real, Quebec). Canad. Med. Assoc. J. 
117:245, 1977. 


Thirty-three cases of retinal detachment fol- 
lowing hockey injury were seen during a 15- 
year period. Most injuries occurred in adoles- 
cents, the average age being 18 years. The 
mean interval between injury and preoperative 
examination was three years. Almost half of 
these young hockey players remained legally 
blind in the affected eye even after a success- 
ful operation. A helmet with a protective face 
visor is suggested as the best prevention 
against severe ocular damage. (1 figure, 5 ta- 
bles, 8 references)—Authors’ abstract 


Experimental Eye Research 


EXIT SITES OF UVEOSCLERAL FLOW OF 
AQUEOUS HUMOR IN CYNOMOLGUS 
MONKEY EYES. Inomata, J., and Bill, A. 
(Dept. Ophthalmol., Kyushu Univ., Fu- 
kuoka, Japan). Exp. Eye Res. 25:113, 
1977. 


The authors perfused the anterior chamber 
of monkey eyes with Thorotrast particles and 
latex spheres. These tracer particles were 
found in the suprachoroid and later in the 
connective tissue surrounding the long poster- 
ior ciliary arteries and nerves. It is theorized 
that suprachoroidal fluid may follow this 
course in leaving the eye. (5 figures, 14 
references)—Barton L. Hodes 


Lancet 


FREQUENCY OF EYE COMPLAINTS AND- 


RASHES AMONG PATIENTS RECEIVING 
PRACTOLOL AND PROPRANOLOL. 
Skegg, D. C. G., and Doll, R. (Dept. of 
Med., Univ. of Oxford, Oxford, En- 
gland). Lancet 2:474, 1977. 


Practolol is a drug used quite commonly in 
England for cardiac arrhythmias and angina. 
Among the side reactions are exfoliative der- 
matitis and mixed rashes. The eye is frequent- 
*ly involved through a combination of 
° dimininished tear secretion and a primary 


ABSTRACTS 


change in conjunctival tissues. The authors 
reviewed the records of 71 patients treated 
with practolol. Of these 14 had eye complaints 
during treatment and half of the patients’with 
eye complaints also had a rash. This type of 
reaction has not generally been reported with 


other beta-blockers, but all the drugs of this — 


category must be suspect until large surveys 
have been done. However, a large group of 
patients receiving propranolol did not show 
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any unsual numbers with eye irritation or | 


with skin rashes. (3 tables, 21 references)— 
David Shoch 


Ophthalmologica 


FOURTZEN CASES OF CAVERNOUS DE- 
GENERATION OF THE OPTIC NERVE. 
Giarelli; L., Melato, M., and Campos, 
E. (last: Pathol., Univ. Trieste, Trieste, 
Italy’. Ophthalmologica 174:316, 1977. 


This pathologic study is based on 1831- 


autopsies. In this group there were 14 optic 
nerves which showed cavernous degeneration. 
The common pathologic finding in these optic 
nerves were lesions of a senile degenerative 
type in the vessels afferent to the retrolaminar 
segment of the optic nerve. Therefore the 
authors feel that cavernous degeneration of the 
optic nerves is attributable to ischemic causes 
of a chronic type. Myopia and glaucoma 
would probably cause cavernous degeneration 
by affecting the blood system in this region. (4 


figures, 1 table, 14 references)—David Shoch- 


HEREDITY OF SENILE MACULAR DEGEN- 
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ERATION. (French) François, J. (Oph- 


thalmol. Clinic, Univ. of Ghent, Ghent, 
Belgium). 
197%. 

Senie macular degeneration is due very 


often, f not always, to a genetic factor, as it is 
demonstrated by the concordance in monozy- 


gotic twins. The inheritance is either autoso- 


mal recessive or, more frequently, autosomal 
dominant. The penetrance apd the expressivi- 


ty of the gene of senile macular degeneration’ 


is varable, but the appearance of various 
forms in the same family demonstrates that 


there s no fundamental difference between - 


these forms. (4 figures, 50 references)— 
Author’s abstract 
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APHAKIC RETINAL DETACHMENT. Fran- 
çois, J., Verbraeken, H., and Stranski, T. 
(Ophthalmol. Clinic, Univ. of Ghent, 
Ghent, Belgium). Ophthalmologica 
175:181, 1977. 

The incidence of retinal detachment in 
aphakia in the authors’ series is 2.74%. The 
use of a-chymotrypsin does not influence this 
incidence. There is no sex predominance and 
no statistically significant difference between 
the right and left eyes. Finally, 38.37% of the 
detachments appeared during the first year 
after the cataract extraction, 24.4% were in 


myopes and 14.66% were bilateral. (2 figures, 
17 references)—David Shoch 


Transactions of the 
American Academy of 
Ophthalmology and 
Otolaryngology 


CENTRAL RETINAL VEIN OCCLUSION: 
DIFFERENTIAL DIAGNOSIS AND MAN- 
AGEMENT. Hayreh, S. S. (Dept. Oph- 
thalrmol., Univ. of Iowa, Iowa City, Ia.). 
Tr. Am. Acad. Ophthalmol. Otolaryn- 
gol. 83:379, 1977. 

Central retinal vein occlusion needs to be 


differentiated into its two types because of 
their different prognoses and management. 


-~ — Venous stasis retinopathy is a benign and 


self-limiting condition, usually having a good 
prognosis, except for the danger of residual 
central scotoma, while hemorrhagic retinopa- 
thy is a progressive disorder with poor progno- 
sis and various well-known complications, 


= even with all of the presently available treat- 


ments. No satisfactory well-established treat- 
ment is available yet for either of these retino- 
pathies in spite of all sorts of claims. Systemic 
corticosteroids in venous stasis retinopathy 
and photocoagulation in hemorrhagic retinop- 
athy may have some role to play but these 
require further evaluation. (22 figures, 18 


references)—Author’s abstract 


MACULAR EDEMA IN BRANCH RETINAL 
VEIN OCCLUSION: PROGNOSIS AND 
MANAGEMENT. Gutman, F. (Dept. Oph- 
thalmol., Cleveland Clinic Foundation, 
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Cleveland, Ohio). Tr. Am. Acad. Oph- 
thalmol. Otolaryngol. 83:488, 1977. 


The course of macular edema in branch 
retinal vein occlusion is predictable. Chronic 
macular edema is the most common cause of 
reduced central vision. The overall visual 
prognosis with macular edema is reasonably 
good. Forty-four percent of the patients with 
macular edema retain visual acuity of 6/12 
(20/40) or better. However, the patients who 
manifest chronic macular edema have an 86% 
chance of a poor visual prognosis. The fluores- 
cein angiographic features which characterize 
a poor visual prognosis are two quadrants of 
macular venous drainage distal to the site of 
occlusion and four quadrants of macular ede- 
ma. When these findings are combined with a 
declining visual acuity of 6/15 (20/50) or less, 
these patients can be considered candidates 
for light coagulation. A patient should be 
followed up for a minimum of six months 
before recommending therapeutic interven- 
tion. Light coagulation treatment can produce 
both a clearing of chronic macular edema and 
improvement in visual acuity. Because of the 
limited clinical experience, the predictability 
of producing these changes by light coagula- 
tion has not been statistically determined. 
There is insufficient data and experience to 
recommend either the best modality of treat- 
ment (i.e. xenon arc vs argon) or the best 
technique (i.e. hypoxic areas vs leaking micro- 
vasculature). (4 figures, 10 references)— 
Author’s abstract 


CyYSTOID MACULAR EDEMA IN RETINITIS 
PIGMENTOSA. Fetkenhour, C. L., Cho- 
romokos, E., Weinstein, J., and Shoch, 
D. (Dept. Ophthalmol., Northwestern 
Univ. Med. School, Chicago, Ill.). Tr. 
Am. Acad. Ophthalmol. Otolaryngol. 
83:515, 1977. 


Cystoid macular edema was commonly ob- 
served in retinitis pigmentosa and document- 
ed, fluorangiographically, in 70% (41) of 58 
consecutive patients. Macular fluorescence 
representing the intraretinal accumulation of 
dye from leaking perifoveal capillaries was 
best seen by simultaneous projection of early- 
and late-phase angiograms. This facilitated 
visualization of dim cystoid staining amid 
mottled and sometimes confusing hyperfluo- 
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rescence in the posterior pole. Patients of e 


many different ages demonstrated cystoid 
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macular edema and there was no predominant 
involvement of any particular age group. Al- 
though visual acuity was affected in the major- 
ity of patients with cystoid macular edema, 
25% had 6/8 (20/25) or better due, perhaps, to 
sparing of the fovea. Bone corpuscular pig- 
mentation appeared frequently with cystoid 
macular edema which seems to contradiet pre- 
vious opinions that cystoid macular edema is 
part of a presumed atypical nonpigmented 
form of retinitis pigmentosa. (12 figures, 16 
references)—Authors’ abstract 


OPTOCILIARY VEINS. Irvine, A. R., Shorb, 
S. R., and Morris, B. W. (Dept. Opthal- 
mol., Univ. of California Med. Ctr., San 
Fransisco, Calif.). Tr. Am. Acad. Oph- 
thalmol. Otolaryngol. 83:541, 1977. 
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Optoc liary veins occur in three clinical 
settings: in chronic central retinal vein ob- 
struction, with retro-orbital tumors, and as 
corgenital anomalies. In the last setting, asso- 
ciated amomalies of the disk and retinal vessels 
may be present, which makes differentiation 
fron the first two difficult. Fluorescein angi- 
ography may be of value in making this differ- 
entiation for, in some if not all congenital 
optociliary veins, the direction of flow is from 
the chowoid into the central retinal vein. Two 


cases ase presented in which a congenital — 
optociliery vein was present in association — 


with a fundus picture mimicking a central 
retinal vein obstruction or papilledema. In 
both cases, fluorescein angiography demon- 
strated that the vessel was a congenital anoma- 
ly, drairing from the choroid into the retina. (5 
figures, J references)—Authors’ abstract 
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=~ INTERNATIONAL PERIMETRIC SOCIETY: 
= THIRD INTERNATIONAL VISUAL FIELD 
* SYMPOSIUM 


z Sea ` The International Perimetric Society will sponsor 
_ the Third International Visual Field Symposium in 

ees Tokyo, Japan, May 3-6, 1978. For further informa- 

=... ‘tion, write E. L. Greve, M.D., Eye Clinic, University 

“em = of Amsterdam, “Wilhelmina Gasthuis,” Eerste Hel- 

pax. = -merstraat 104, Amsterdam. 1013, The Netherlands. 
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___ BINKHORST INTERNATIONAL LENS 

hee _ IMPLANT COURSES 

i et _ Two International Lens Implant Courses will be 

_ held at Elisabeth Hospital, Sluiskil, The Nether- 
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- lands, directed by Cornelius D. Binkhorst, 
~ March 22 and 23, 1978, and Sept. 6 and 7, 1978. 
= Registration is limited and priority will be given to 
ae ~ physicians recommended by the head of an eye 
= department. For further information, write Ms. 
~ Mary van der Pijl, Abeelstraat 3, Terneuzen, The 
aa Netherlands. 
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© UNIVERSITY OF CHICAGO ANNUAL 

es ALUMNI DAY 

= The Annual Alumni Day of the University of 
= Chicago will be held the afternoon of March 1, 1978. 
cert: All ophthalmologists are invited. There are no fees, 
~ For further information, write Ms. Danuta Sawicki, 
= Department of Ophthalmology, 950 E. 59th St., 
- Chicago, IL 60637. 
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~ NEW YORK MEDICAL COLLEGE: 
OCULAR SURGERY COURSES 
Bers: 


AR I The New York Medical College offers graduate 
= programs in ocular surgery for practicing ophthal- 


- mologists. These include cataract extraction, cata- 
a -~ ract with implant, and glaucoma surgery. The cours- 
~ „ eṣ are a one-to-one*relationship between the surgeon 
Ei and the visiting physician, who scrubs on every 
~ case, They are particularly valuable to surgeons in 
is practice and to those who have taken didactic intro- 
| ductory courses such as in the implant area. For 
further information and dates, write Department of 
Ophthalmology, New York Medical College, 1249 
Fifth Avenue, New York, NY 10029. 


700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


UNIVERSITY OF PENNSYLVANIA ALUMNI 
OPHTHALMOLOGICAL ASSOCIATION: 
ANNUAL MEETING 


The University of Pennsylvania Alumni Ophthal- 
mological Association will hold its annual meeting 
at the Scheie Eye Institute in Philadelphia, April 
13-15, 1978. The meeting will be dedicated to Har- 
old G. Scheie, founding director of the Institute. 
The first Francis Heed Adler Lecture will be given 
by William C. Frayer, who will also participate in a 
macular symposium along with William H. Annes- 
ley, Jr., Alexander J. Brucker, Kurt A. Gitter, Paul 
Henkind, Arnall Patz, Howard Schatz, Lawrence 
Yannuzzi, Myron Yanoff, and others. Registration 
fee is $175 for practicing ophthalmologists; $125 for 
University of Pennsylvania ophthalmological 
alumni; and $75 for residents with a letter from 
their program director. Registration fee and requests 
for additional information should be mailed to 
Alexander J. Brucker, M.D., Program Director, 
Scheie Eye Institute, 51 N. 39th St., Philadelphia, 
PA 19104 


ST. LOUIS OPHTHALMOLOGICAL 
SOCIETY: 1978 MEETINGS 


The St. Louis Ophthalmological Society meetings 
for the first portion of 1978 will be held at the 
Breckenridge Inn on Lindbergh Blvd. at Clayton 
Road in St. Louis. On Jan. 12 the speaker will be G. 
Richard O’Connor; Jerry Shields will speak Feb. 
23; H. Stanley Thompson, March 23; and Thomas 
Tredici, April 27. 


STATE UNIVERSITY OF NEW YORK, 
DOWNSTATE MEDICAL CENTER AND 
BROOKDALE HOSPITAL MEDICAL 
CENTER: OPHTHALMIC PLASTIC 
SURGERY COURSE 

A three-day course, Ophthalmic Plastic Surgery, 
will be presented at the State University of New ° 


York, Downstate Medical Center and the Brookdale ° 
Hospital Medical Center April 2-4, 1978. Byron 
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Smith will give the David Anderman Lecture, “Sur- 
gery of the Canthi.” The course will be a concentrat- 
ed review and update in basic precepts of plastic 
surgery. It will include two full mornings in the 
operating room. Registration is limited. The regis- 
tration fee of $275 includes coffee breaks, lunch- 
eons, reception, and transportation to and from a 
mid-Manhattan hotel. For further information, write 
William Mackler, M.D., Office of Continuing Edu- 
cation, Brookdale Hospital Medical Center, Linden 
Boulevard at Brookdale Plaza, Brooklyn, NY 11212. 


RUDOLPH ELLENDER MEDICAL 
FOUNDATION, INC.: SECOND ANNUAL 
SEMINAR 


The Rudolph Ellender Medical Foundation will 
hold its Second Annual OphthalmoCryosurgical 
Seminar March 11 and 12, 1978, in New Orleans, 
Louisiana. For further information, write Joseph A. 
Baldone, M.D., Rudolph Ellender Medical Founda- 
tion, Inc., Delta Towers, New Orleans, LA 70112. 


NEW ORLEANS ACADEMY OF 
OPHTHALMOLOGY: 27TH ANNUAL 
SYMPOSIUM 


The New Orleans Academy of Ophthalmology 
will hold its 27th Annual Symposium on Cataract, 
March 4-8, 1978, at the Hyatt Regency New Orleans. 
Guest speakers include: C. D. Binkhorst, Nicholas 
Douvas, Charles Iliff, Norman Jaffe, Charles Kel- 
man, Richard Kratz, James Little, Richard Trout- 
man, and Jan Worst. Registration fee is $250 for 
practitioners; $75 for residents with a letter from 
their chief. For further information, write Geri Faia, 
Executive Secretary, New Orleans Academy of Oph- 
thalmology, 931 Canal St., Suite 519, New Orleans, 
LA 70112; telephone (504) 561-1085. 


PERSONALS 
A. EDWARD MAUMENEE 


A. Edward Maumenee, Director of the Wilmer 
Ophthalmological Institute, Johns Hopkins Hospi- 


New Research Grants Awarded by the National Eye Institute 
July 1-September 30, 1977 


Principal 


Institution Investigator 


University of California 
San Francisco, California 
University of California San-Bao Hwang 
San Francisco, California 


Bertle D. Hansen III 
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tal, Balt more, Maryland, received the Navy Distin- 
guished Public Service Award on September 22, 
1977. This is the Navy’s highest award granted toan 
individual not employed by the Naval Department. 

Dr. Maamenee was honored for his 21 years of — 
service 0 the Navy as Civilian Consultant in Oph- 
thalmology. The award, which consists of a medal 
and a certificate signed by the Secretary of the Navy, 4 ne 
was presented by the Navy Surgeon General, Vice 
Admiral Ward P. Arentzen in a ceremony at the 

Bureau of Medicine and Surgery, Washington, DCR 
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HENRY S. METZ 


Henr+ S. Metz, associate clinical professor apaia 
ophtkałmology at Pacific Medical Center in San ee 
F-ancisco, has been appointed chairman of ophthal- 
mology at the University of Rochester Medical Cen- we 
ter. He succeeds Albert C. Snell, who has been 
chairmen since 1961. Dr. Metz is a graduate of ` 
Columbia University. He received his M.D. degree 
at Downstate Medical Center of the University of = 
New Yerk. He interned at Brooklyn Jewish Hospital _ a 
and served his residency in ophthalmology at the 
University of Rochester Strong Memorial Hospital. 
He has been chief of Ophthalmology at U.S. Public 
Health Service Hospitals in Norfolk, Va., and in 
New Orleans and was a research fellow and associ- 
ate research member of the Smith-Kettlewell Insti- - 
tute of Visual Sciences at Pacific Medical Center. 
Dr. Mez is currenty chairman of the program com- 
mittee ef the Association for Pediatric Ophthalmolo- 


gy and Strabismus and a member of the executive 


committee of the association. had 
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MyYRCN YANOFF oa 

Myrcn Yanoff, has been named head of the oph- = 
thalmo-ogy departments of the University of Penn- 
svlvania Medical School and Presbyterian Medical __ 
Center as well as director of the Scheie Eye Insti- goa 
tute. Oo a 
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Principal 
Investigator 


Stephen G. Lisberger 


Martha Romeskie 
Vivien A. Casagrande 
Dominic M. Lam 
Simon Levey 

Peter D. Spear 

Harris Ripps 


Alan R. Adolph 


Mathea R. Allansmith 


Jorge A. Alvarado 
Don H. Anderson 
Mark Ballow 
Gilbert Baum 
Thomas O. Bennett 
Richard S. Berk 


Stuart I. Brown 


Devron H. Char 
Carol M. Cicerone 


Peter B. Detwiler 
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Title of Project 


Neural basis of plasticity in vesti- 
buloocular reflex 


Studies on the retinotectal projection 
in goldfish 


Effects of visual deprivation in 
primates 


Synaptic chemistry in the visual 
system 


Development and plasticity of the 
visual 


Visual integration in the brain 

Visual sciences research center 
(Core facility) 

Retinal synaptic mechanisms 


and visual function 


Ocular anaphylaxis 


Issue changes in aging and 
glaucomatous eyes 


Relationship of mammalian 
cones to pigment epithelium 


Mediators of inflammation in tear 
secretions 


Ocular tumor diagnosis 
Histocompatibility in canine 
penetrating keratoplasty 


Pseudomonas eye infections—an 
experimental model 


Structural macromolecules: 
Normal and diseased cornea 
Eye tumors: In vitro immuno- 


diagnosis and monitoring 


Light-induced and inherited retinal 
degeneration 


A study of electrical coupling in 
vertebrae retina 


i ea 
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Costs 
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10,800 
24,442 
37,262 
25,847 
29,510 
214,370 


63,919 
68,639 


83,856 
53,483 
12,835 

114,970 
61,916 


29,275 


_ 122,322 


53,453 


66,234 


55,146 


ors ETE 
VOL. 84, NO. 6 


Institution 


Harvard University 
Boston, Massachusetts 


Harvard University 
Boston, Massachusetts 


University of California 
San Francisco, California 


State University of New York 
Albany, New York 


University of Oregon 
Portland, Oregon 


Duke University 
Durham, North Carolina 


Johns Hopkins University 
Baltimore, Maryland 


Columbia University 
New York, New York 


Medical Research Foundation 
of Oregon 
Portland, Oregon 


University of Pennsylvania 
Philadelphia, Pennsylvania 


University of California 
Santa Barbara, California 


New York State Department 
of Mental Hygiene 
Albany, New York 


Boston University 
Boston, Massachusetts 


Baylor College of Medicine 
Houston, Texas 


University of Washington 
Seattle, Washington 


University of California 
Berkeley, California 


New York University 
New York, New York 


University of Colorado 
Denver, Colorado 


Purdue University 
e West Lafayette, Indiana 


“Tt 7 ks 


NEWS ITEMS 


Principal 
Investigator 


Ursula C. Drager 


Ross B. Edwards 


Allan J. Flach 


Alan L. Gilchrist 


Ilene K. Gipson 


Franklin G. Hempel 


Bernard F. Hochheimer 


Donald C. Hood 


Funan Hu 


D. Jameson Hurvich 


Gerald H. Jacobs 


Harvey J. Karten 


Ronald A. Laing 


Dominic M. Lam 


Raymond D. Lund 


Richard A. Mathies 


J. Anthony Movshon 


John F. Nolte 


David R. Pepperberg 


Title of Project 


Developmental defects in visual 
system of mice 
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corneal wound healing 
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Withia-species variations in visual 
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Principal 
Investigator 


Roswell R. Pfister 
Oleg Pomerantzeff 
Albert M. Potts 
Harry A. Quigley 


Robert C. Ramsay 


Venkat N. Reddy 


Kenneth J. Rothschild 


Ronald E. Smith 


“Ronald E. Smith 


David C. van Essen 


Irwin S. Westenberg 


Thomas J. Zimmerman 


Jay M. Enoch 


: : Costs 
Title of Project ~ Awarded 
Ascorbic acid in the treatment of $101,618 
corneal disease eg 
Optics epblied to diagnosis and 147,574 


treatment of eye disease 


Na 
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glaucoma surgery ET, 


The pathogenesis of glaucomatous 123,707 
optic nerve damage 

Involutional diabetic retinopathy g. 15,397 
study i 


Proteins of normal and cataractous ii 61,153 
lenses MA 


Biophysical ne of oriented 55,446 
photoreceptor membrane 


Effects of intraocular lenses on 45,099 
corneal endothelium : 


Synthesis of Descemet’s membrane 
by corneal endothelium 
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Laminar organization of extrastriate 84,215 
visual cortex 


The albino gene’s effect on 17,551 
retinogeniculate axons 


Timolol: A new drug for the 47,080 
treatment of glaucoma 


Clinical application of visual -32,548 
science 
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Surgidev... 


Style 2-P Iris Suture Lens 





Surgidev’s Style 2-P is intended for use after intracapsular pa 

cataract extraction. The loops, optical portion and haptic rim e 
are manufactured of one material, PMMA—polymethyl- 

methacrylate. 


Surgidev Corporation manufactures six styles of intraocular lenses with loops 
and optics made of polymethylmethacrylate. Al! sur lenses are ethylene oxide 
gas (ETO) sterilized and dry packed. For convenient handling of our lenses 


prior to insertion, we supply the unique sterile lenstray.™ 





i FOR INFORMATION®OR ORDERING 


y CALL COLLECT ANYTIME 
C ) RG i EV (805) 965-1085 


CORPORATION 1528 Chapala Street è Santa Barbara, California 93101 





CAUTION: Federal Law restricts this device to sale by or ən ne order of a physician. 
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PALESTRA 
OF TALMOLOGICA 
PANAMERICANA 


Official publication of the Pan-American Association of Ophthalmology 





Full color illustrated 
journal with papers 
from outstanding 
ophthalmologists 
of the EASTERN 
CONTINENT. 





q Annual suscription $US 18.00 p» 


Ordered from PALESTRA OFTALMOLOGICA PANAMERICANA 
Trans.15 No. 114 - 43 
BOGOTA - COLOMBIA 
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. SUPRAMID EXTRA’ | 





SUTURE. Polyfilament tut neither braided nor twisted. New cable-type 
construction with several strands enclosed in a perfectly smooth cover 
of the same material, gives great pliability and superior strength. Strong, 
handles as silk. No stitch irritation, no growth of tissue into suture. Sizes 
10-0 to 8. 


AUTOCLAVABLE CONTAINERS with balls of suture suitable for repeated 
autoclaving for those who thread needles. Sizes 6-0 to size 8. 


STERILE PACKAGES with swaged-on needles. Side-cutting spatulated, 
reverse cutting and taper point needles. Sizes 10-0 to size 0. 


MICRO-SPATULA needles for cataract, keratoplasty and intraocular lens 

suturing. Needle wire size 0.14 mm, length 5mm, Code No. 2SC-100 with 
12” of 10-0 Black Supramid Extra suture. Needle wire size 0.20 mm, length 5 mm, Code Nos. 2SC-90 
and 2SC-80 with 12” of Black Supramid Extra suture 9-0 and 8-0 respectively. 


NEW: PLIABLE BLUNT NEEDLE FOR SUTURING BINKHORST LENS. Single armed with either 31 cm 
of 9-0 Black Supramid Extra suture or 10 cm of 10-0 Jackson Platinum-10% Iridium Wire. Code No. BI-90 
or BI-PI-100 respectively. 


NEW: JACKSON PLATINUM-10% IRIDIUM WIRE, 5 inches om SC needle for securing Medallion Intra- 
Ocular lens. Code No: SC-PI-100. 


NEW: YASARGIL NEEDLES—Taper-point, 14 and ‘2 circle, wire sizes 0.07, 0.1 and 0.14 mm for 
micro-neuro and micro-vascular surgery on 10-0 black—Supramid-Extra suture. 


GUIBOR-SMITH SUTURE—for Frontalis Fixation (4-0 Supramid Extra, double-armed with "curved, 
reverse-cutting needle): 2GS-1-40 for adults, 2GS-2-40 for Pediatric work. 


von NOORDEN SUTURE for posterior fixation of extraocular muscles, 13 circle spatula needle, 5.5 mm 
long, wire size 0.35 mm with 12” of 5-0 Supramid Extra suture, Double armed. Code No. 2vN-50. 


SUPRAMID® SLEEVES for method by Edward A. Dunlap, M.D. and SUPRAMID® CAPS for method by 
Philip Knapp, M.D. Both used for prevention of adhesions in eye muscle surgery. 


NEW: BEEKHUIS SUPRAMID MENTOPLASTY AUGMENTATION IMPLANT. Pre-rolled, sterile. Three 
sizes: small, medium, large. SUPRAMID® SURGICAL MESH—FOR AUGMENTATION RHINOPLASTY. 
Reference: Beekhuis, G. Jan, M.D.: Saddle Nose Deformity, The Laryngoscope, Vol. LXXXIX, pp. 2-42, 
January 1974. 

SUPRAMID® FOIL for plastic and reconstructive surgery; orbital floor repair, etc. 

Smooth Surface Foil: 15 X 20 cm, thicknesses from 0.05 mm to 2.0 mm, nonsterile. 


Orange-Peel Surface Foil: 0.4 mm thick, 3 X 3 cm, sterile. Method by Pierre Guibor, M.D. 


CATALOG GLADLY FURNISHED ON REQUEST 


Sole Importer for USA, Canada, Mexico 


S. JACKSON, INC. 


_ 4815 Rugby Ave., Washington, D.C. 20014 60 Eastern Ave., Brampton, Ontario, Canada 


® U.S. and Canadian Trade Marks Registered 
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Intraocular Lens 
Implantation 
Course 


The oldest continuous implantation 
course in the United States 


Binkhorst Principle Lenses 


Choyce Mark VIII 
Anterior Chamber Lens 


Feb. 3-4, 1978 
April 7-8 June 2-3 
Aug. 4-5 Oct. 6-7. Dec. l-2 





Check one Fee: $600 
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CMA and AMA, Category 1 


Ape ~~) ~ abe + - p + 
Make check payable 
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Charlie Ruggles Ophthalmology Department 
Santa Monica Hospital Me 
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Complications 
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Surgical Instrumentation 
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Donald E. Dickerson, M.D. 
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Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 


Robert Hare, M.D. 
Richard L. Holmes, M.D. 
John A. Householder, M.D. 
C. Richard Hulquist, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Howard H. Stone, M.D. 
Murry K. Weber, M.D. 


Guest Lecturers 

John J. Alpar, M.D. 

Ralph D. Anderson, M.D. 
Āziz Y. Anis, M.D. 

Robert Azar, M.D. 

John P. Beal, M.D. 

D. Peter Choyce, M.S. 
Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

David A. Hiles, M.D. 
Henry Hirschman, M.D. 
Norman S. Jaffe, M.D. 
Marvin L. Kwitko, M.D. 
Malcolm A. McCannel, M.D. 
Bradley R. Straatsma, M.D. 
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British Journal of Ophthalmology 
September 1977 Vol 61 Nc. 9 


Editorial: Photocoagulation for diabetic retinopathy 


Peripheral retinal ablation in the treatment of proliferative diabetic retinopathy: a 
three-year interim report of a randomised, controlled study using the argon lase 
B.L. Hercules, I.I. Gayed, S.B. Lucas, and Julie Jeéacock 


Observations on the retinal pigment epithelium and retinal macrophages in experi- 
mental retinal detachment 
N.F. Johnson and W.S. Foulds 


Structural changes in the outer retinal layers following blunt mechanical non-per- 
forating trauma to the globe: an experimertal study 
R. Blight and J.C. Dean Hart 


Retinal detachment treatment with intravitreal air: an evaluation of 241 cases 
Hector B. Chawla and Joseph A. Coleiro 


Infection following retinal detachment surgery 
J.S. Lean and A.H. Chigne'!l 


Clinical copper metabolism parameters in patients with retinitis pigmentosa and 
other tapeto-retinal degenerations 
Niels Ehlers and Niels Bulow 


The association of retinitis pigmentosa with preretinal macular gliosis 
Richard |. Hansen, Alan H. Friedman, Samuel Gerner, and Paul Henkind 


A microbiological study of neonatal conjunctivae and conjunctivitis 
M.J. Prentice, G.R. Hutchinson, and D. Taylor-Rebinson 


Late ocular manifestations in neonatal herpes simplex infection 
Ahti Tarkkanen and Leila Laatikainen 
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' WHEN THE DOCTOR DIES 








You will probably need to know these items: 


1. Social Security Number or Taxpayer's |dentifica- 
tion Number 

. Accountant or Estate Planner: Name, address, 
phone number 

. Attorney: Name, address, phone number 

. Employee(s): Name(s), address(es), phone num- 
ber(s), details of termination of services 


ager): Name, address, phone number 
. Stockbroker: Name, address, phone number 
. Trust (if established): Name of Trustee, address, 
phone number, name of bank's representative, 
phone, extension if the trustee is a bank 
8. Will: Location, location of any codicils 
9. Home: Location of deed, mortgage papers, etc. 
0. Office: Location of deed or lease, mortgage 
papers, duration of lease or mortgage, provision 
for settling in event of death 
11. Other real estate: Location(s) of deed(s) or 
mortgage paper(s) 
12. Life Insurance: Location of policies 


2 
3 
4 
f Fen s a. Insurance Agent (and/or Estate Planning Man- 
6 
7 


= 13. Other Insurance: Location of policies 


14. Temporary coverage of the Practice: Name, ad- 
-= dress and phone number of an associate 


_ 15..Securities: Location of policies 
1 


6. Current unpaid bills: Location 

Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 


Sagi | le Safety Deposit Box(es): Location(s), number(s), 





ce Oke 


~ location of keys 
19. Savings Account(s): Location(s) of passbook(s) 


= 20. Checking Account(s): Location(s), location(s) of 


= checkbook(s) 
21. Financial Records: Location 
22. Cash: Location of receipts, unbanked cash, source 
of cash for immediate needs 


| 23. Tax Information: Location 
24. Accounts Receivable: Location, the Doctor's views 


on collecting current and delinquent bills 


eS Notes, loans, mortgages, etc., due from others: 


- Location of items 


_ 26. Notifying patients: Method preferred by the doc- 


tor, location of appointment book 

27. Notification: Hospital(s)—(Administrator), phone 
numbers: colleagues, phone numbers, Societies, 
etc., phone numbers 

28. Veterans Administration: Branch of Service, date 
of discharge, service number, VA number(s), lo- 
cation of discharge papers 

29. Blue Cross,*etc.: Policy numbers of Blue Cross, 
Blue Shield and other Health Insurance (see later 
discussion) 

30. Narcotics: Location of drugs, tax stamp, narcotics 
ledger, narcotics order book 

31. Equipment (major): Purchase price, sales outlet 

32. The Doctor’s views on disposition of property, 
securities, anticipated income, etc. 

33. Birth and Marriage Records: Location 

34. Citizenship Papers (if applicable): Location 


j K ik 4 
f a of ato el, SO Se’ a 


In addition to the foregoing but subject to the rights 
and duties of the Executor or Administrator, you may 
become involved with the following: 


l. Probate of the Will: Your attorney will do 
this. 


Il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice,, requesting disposition 
forms which must be completed and returned. 


Ill. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests. Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidential and diagnostic infor- 
mation in them should not be disclosed directly to 
the patient because of the risk that he might mis- 
interpret them. 


C. All patients’ medical records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should be 
preserved until two years after the patient reaches 
twenty-one. When possible, records should be kept 
for twenty-five years. It should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate or the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. It is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door “Call —————— (office phone 
number)” will relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter. 


If the physician’s secretary is retained temporarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. 


VI. Taxes: The accountant and/or attorney 
should take care of all of this in connection with the 
financial records. 


-* 





Vil. Stopping advertising mail: It may take a 
year for knowledge of the Doctor's death to reach 
all the mailing lists; there is no central clearing 
office. You may perhaps choose to let it run out in 
this fashion, or you may write “Deceased return to 
sender” on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


Vill. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settle 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant. 


1X. Consideration of Sale of Practice: If the 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
lose value. It can be advertised in the State Medical 
“Journal” and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
be made immediately as regards patients in the 
hospital. 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


XII. Insurance: 


A. Malpractice Insurance: A refund on un- 
used premiums may be possible. Find the policy 
and consult the local agent. 


_ B. Liability and other Insurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
ve the issuing company or your insurance 
agent. 


C. Health and Hospital Insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


XIII. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deservec benefits. 
Help with this can be had through the Veteran's 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 
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In this conneetion, save the Doctor's discharge papers 
permanently. It is possible that Pensions or other 
forms of remaneration may be provided in the future 


XIV. Social Security: Nearly all physicians are 
now ccvered ay the Social Security Act. Visit the Social 
Security Office serving your area to find out what 
benefizs are available to you. Be certain to have the 
Doctor’s Social Security or Taxpayer Identification 
Number. 


XV. Automobile(s): Title, if in Doctor's name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Ecuipment: It is best disposed of as part 
of the practice, if possible. Otherwise, it might be 
possizle te obtain an estimate of value from one of 
the reputabie equipment vendors and then sold either 
privacely, through an advertisement in the State 
Medizal “Journal” or to a dealer of used equipment. 
One of the Boctor’s colleagues can give you the names 
of the major supply dealers serving your area. 


XVIi. Current bills: These must be paid, but not 
until the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscaiption refund if you do not wish to con- 
tinue them 


XIX. Bues: There is ordinarily no refund on 
Mecical Society dues unless hardship exists.. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Society of Internal Medicine has 
leavnec with regret of the Doctor's death. We wish 
to extend our condolences. We’ realize that you will 
have many tasks in connection with settlement of the 
estate. Te assist you the Society has prepared this 
pamphlet 


it showld be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Decter died with a Will) or the Administrator (if 
the Doctar died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Dector’s survivor. We recommend that the sur- 
vivor discuss the contents of this pamphiet with the 
Executor or Administrator of the Doctor's estate as 
scon as possible. 
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SCHEIE EYE INSTITUTE 


presents | 
: University of Pennsylvania Alumni 
Ophthalmological Association Meeting 
April 13-15, 1978 


DEDICATED TO HAROLD G. SCHEIE, M.D. 
featuring 
FIRST FRANCIS HEED ADLER LECTURE 
given by William C. Frayer, M.D. 
and 
MACULAR SYMPOSIUM 


William H. Annesley, Jr., M.D. Arnall Patz, M.D. 
Alexander J. Brucker, M.D. Howard Schatz, M.D. 
William C. Frayer, M.D. Lawrence Yannuzzi, M.D. 
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An_A.M.A. 18-hour Accredited Course for Continuing Medical Education in 
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$125 University of Pennsylvania Ophthalmological 
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$ 75 Residents (with letter from program director) 


Complete registration form and mail to: 
Alexander J. Brucker, M.D., Program Director 
University of Pennsylvania Alumni Ophthalmological Association Meeting 
Scheie Eye Institute 
51 North 39th Street 
Philadelphia, Pa. 19104 
Enclosed is check covering registration fee of $ } 
(Make checks payable to U. of Pa. Ophthal. Alumni Assoc.) 
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KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Fridays only) 
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8:30-9:30 am — Basic Introduction 
to Lens and 
Techniques 

9:30-11:00 am — Surgical 


Demonstration 
Lydia Hall Hospital 
4 cases 





11:00-12 Noon -— Post-op 
Examination of 
previously operated 


patients 


12 Noon-1:00 pm — Lunch and 
Discussion 


2:00-4:00 pm 
4:00-5:00 pm 


— Laboratory Practice 


— Discussion 

















COST: $185.00 


Video Cassette on 
technique. Optional. 
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FOR DATES AND FURTHER DETAILS 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 
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THE ma COURSE . 
N 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jodan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
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Courses given monthly 
For -urther information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 


150 East 58 Street 
New York, New Yofk 10022 


or call (212) 838-9244 


An A.M.A. 40-hour accredited course 
fer continuing medical education 


Special fee for residents 
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sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


jere AOA The University of Texas Health Science Center at Houston, 






be served each day. 





The Medical School 


Mes the Annual Ophthalmology Board and Recertification Review Course will begin at 8:00 
= a.m., Monday, December 12th and end at noon, Saturday, December 17th. Lunch will 


Tuition: $500.00 
For further information, contact: 


Department of Ophthalmology 
1100 Hermann Professional Building 
Houston, Texas 77030 
neg _ Phone: (713) 790-1100 
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Center seeks individual to head retinal 
surgery. Rank to professor, depending 
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An Equal Opportunity Employer 





Ophthalmologist: completing vitreous and retina surgical fel- 
lowship (Boston program) seeks association with estab- 
lished retina practice, academic position or solo opportu- 
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giera «ie 33, university trained. fellowship in 

neuro-ophthalmology and orbital surgery. Desires teach- 
ing appointment or association in Eastern states or 
Florida. Available July '78. Box 071 AJO 


Opthalmologist: To associate with established, certified = 

thalmologist in North Pacific Coast city of 43,000. Salary 

$ Box per fon partnership. Curriculum vitae in first reply. 
0X 


Qphthalmologist: finishing university residency June 30, 
> 1978. Desires solo, partnership or Nauta Char in 
4 Denver, San Diego, San Francisco Area. Box 075 AJ 


Vitreoretinal Surgeon: 33, Board certified completing 18 ‘ 
month Bostan Fellowship June 1978. Seeking opporturaty A 
in Southwest. Box 076 AJO 


Ophthalmologist: University-trained, Board certified, 3 years 
practical experience. Desires solo practice or partnership in 
Eastern United States. Available July 1978. Box 077 AJ 


Ophthalmologist: 33, married, military residency, seeks as- 3 
sociation weh one or more ophthalmologists or solo op- E 


portunity. Frefer Southeast or West. Completing military = 
obligation Jane 1978. Box 078 AJO Ace aeg 


Solo practice locations available in Southern California, 
Newoort Beach, Glendale, Fullerton, Lancaster. Contact 
Box 079 AJ) ue? 


Ophthalmologist wanted to join ophthalmologist in commu- 
nity 30 miles from New York City. ‘‘The applicant should = 
have extensive retinal surgical experience.” Send cur- 
riculum vitae to Maurice Tannenbaum, M.D. 50 South = 
Highland Avenue Ossing, N.Y. 10562 | PERD 
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In-Office Fitting 
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Expesienced, Licensed Personnel. Fit Your 
Patients in Your Office. Hard and Soft 
Lens (Incl. B & L, Hydrocurve and Softcon) 


For Cetails and Prices, Tel.: 516-561-2423 
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Step up 


to a Surgidev Product 


90% of your orders for intraocular lenses 
are shipped within 24 hours. 


STYLE NO. 1-P 


oP 


Lens dia 5mm 


STYLE NO. 2-P STYLE NO. 3-P 


Lens dia 5mm Lensdia 5mm 
Haptic dia 6mm Haotiodia 6mm 


STYLE NO. 4-P STYLE NO. 9 


Se 
X 


Lens dia Smm Lens dia 5mm Lenedia 5mm Lens dia 3.5mm 


th he FOR INFORMATION OR ORDERING 


Wwe CALL COLLECT ANYTIME 
GRGIPEV” ane 9051085 


CORPORATION 1528 Chapala‘Street e Santa Barbara, California 93101 


CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 
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Five of the best reasons” 
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Haemophilus influenzae 


Chloroptic 
(chloramphenicol) will 
keep these five patho- 
gens on the run...and many 
others, too. 

Chloroptic exerts potent anti- 
infective action against a broad spectrum 
of chloramphenicol-susceptible microbes. 
The broadest available from a topical ocular 
antimicrobial. 

Chloroptic takes rapid action, too. 
Usually improvement can be seen within 
24 hours. In fact, if Chloroptic doesn’t im- 
prove the condition within three days we 
Suggest you consider alternate therapy. 


to use Chlo 


aged: 


roptic. 


enicol 





Streptococcus 


And Chloroptic hé 
clinical record of safety. Milli- 
of bottles and tubes have t 
used over the last decade witt 
reports of serious side effects. F 
Chloroptic has a lower incidence of ser. 
zation (less than 1%) than either gentam... 
or neomycin?” 

Add stability to the benefit F~ 
Chloroptic remains stable at room tem; 
ature for 12 months or more. 

Prescribe Chloroptic. Available 
7.5m solution or sterile ointment. * 


f 
CHLOROPTIC” (chloramphenicol 0.5%) sterile ophthalmic solution/CHLOROPTIC” (chloramphenicol 1.0%) sterile ophthalmic ointment Indications: For the treatment of superficial ocular in’ 
involving the conjunctiva and/or come@caused by chloramphenicol-susceptible organisms. Contraindications: Contraindicated in patients who are hypersensitive to chloramphenicol. Warn 
with other antibiotics, prolonged use may result in overgrowth of non- susceptible organisms. If superinfection occurs, or if clinical improvement is not noted within a reasonable period, dist 
use and institute appropriate therapy. Sensitivity reactions such as stinging, itching, angioneurotic edema, urticaria, vesicular and maculopapular dermatitis may also occur in some patients. S 
chigramphenicol has been known to produce bone marrow hypoplasia, depression of erythropoiesis, and aplastic anemia, and visual disturbances. One case of bone marrow hypoplasia ! 


reported after prolonged (23 months) use of an ophthalmic solution. 
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